


Foreword

The past year has been one of considerable change in NERC, both in the focus of its
science and in its struciures. The catalyst for these changes was the publication of the
White Paper Realizing our Potential. NERC was given a new mission for iis science to
_embrace the concepts of meeting the needs of its user cormunities and contributing
to wealth creation and the quality of life. We have, of course, always paid close
attention to these abjectives, but there is now a clear need for a sharper focus and
beiter articulation of what we do in these areas. Basic science and long-term
monitoring are also included in our mission, and due weight must also be given o
these when developing our science strategies.

The science directerates will cease to exist towards the end of 1994, and new
structures will be put in place. TFSD Institutes are being regrouped as the Centre for
Ecology and Hydrelogy. However, decisions arising from the Multi-Departmental
Scrutiny of Public Sector Research Establishments may result in further organisational
changes within NERC.

An important activity during the year has been the preparation of a new science and
technology strateqgy for the terrestrial and freshwater sciences. Publication was in July,
and a number of research areas were identified for priority support.

This is my second and final foreword. During my relatively short time with NERC,

I have come to appreciate and value the breadth and strength of our work in the
terrestrial, freshwater and hydrological sciences. This Repert illustrates [H's extensive
pregramime which encompasses most fields of hydrology. Highlights for me include
the progress on a number of international programmes (such as ABRACOS, IGBP and
GEWEX) which form an important element of NERC’s global environmental research
programme. IH is also in a lead position in NERC's new LOIS (Land-Ocean [nteraction
Study) Comrmunity Research Programme. Other exciting developments have been in
areas of real-time hydrological forecasting and infermation systems.

Finaily, I should like to state how much I have appreciated the friendships that | have
established with so many members of our community. It is these that will be my most
valued and lasting memories of NERC.

,C Arme
Director of Terrestrial and Freshwater Sciences
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due course the value of the Flood
Estimation Handbook to the water
mdusiry will be as efective and long-
lasting as its 1975 predecessor.

There are many other examples of the
Institute's cuiside links with business in
the body of the Report. However, the
Institute must keep abreast of the needs
of industry and commerce. One means
will be through the Government's
Technology Foresight Programme. [H
has contributed to this and will respond
to the output once this is available.

The Institute’s involvement in
international science has been sustained
during the year. Global climate change
predictions are made using General
Circulation Models (GCMs).. Results {rom
these mathematical medels are needed
to develop future climate scenarios, L.e.
for a selected area is it going to be
wetter or drier, warmer or colder, etc. in
20, 40, 60 years? Due to the
mmadequacies within the models and data,
such scenarios are at present somewhat
imprecise and improvements are
therefore needed in GCM modelling
procecdure and mode! parameterisation.
Working within the overall objectives of
the International Geosphere and
Biogphere Programme (IGBF) and the
World Climate Programme (WCP), the
Institute is contributing to impreovements
on both fronts. Representation in the
GCMs of the energy and water fluxes in
the semi-arid regions of the world will be
greatly aided by the WCP - Hydrosphere
Atmosphere Potential Evaporation
EXperiment (HAPEX)-Sahel study which
took place in Niger during 1982. The
Institute contributed fully to the
management and science of this major
international programme which has led
to the mast comprehensive set of
meteorological and hydrological data
ever collected for the Sahel. This
research is described more fully in the
body of the report. Research with similar
objectives bui In a totally different
climatic setting has proceeded in the
Amazonian rainforest in Brazil as part of
the Anglo-Brazilian Amagzcnian Climate
Obkservation Study {ABRACOS). This
project is now in its final year and a major
conference to review &ll of the findings
from this four-year ABRACOS
programme took place in September
1994,

Both of the above projects contribute in a
major way to improved parameterisation
of the GCMs. However, it has also been

recognised for some time that there is
the need to improve the vertical and
horizontal represemation of hydrological
fluxes at the land surface within ihe
GCMs. Thus the GEWEX Coniinental
scale Iniemational Project (GCIP) has as
one of its principal aimns the coupling of
physically-based hydrological flow
moedels into the atmospheric models. The
test site chosen is the basin of the
Mississippi. IH, through the NERC TIGER
programme, is developing macroscale
hydrelogical models as a contribution to
this international programme. This is a
newly emerging area of science and
there are many scientific and technicat
problems to be overcome before full
integration of these models is possible. [
was therefore honoured to be asked by
the Internaticna! Association of
Hydrological Sciences to coordinate and
edit the Proceedings of the International
Symposium on Macroscale Modelling of
the Hydrosphere held in Yokohama in
July 1993.

On the European front, the Institute has
been successiul in obtaining funding for
a mumber of important research projects
within the European Union 3rd
Framework Programme. Partnerships
with other European research
organisations working within the
hydrology and water resources field are
essenhal if European research issues are
to be properly addressed. The Institute
has a long and successful history of
working in this way, Cur FRIEND (Flow
Regimes Internaticnal Experimental and
Network Data) network in Northern
Europe has been in place since 1984, [
was therefore particularly pleased to be
involved with a FRIEND collaborator (the
French research organisation -
CEMAGREF) in establishing a Eurcpean
Network of Freshwater Research
Organisations (EurAqua). Although only
established in 1983 EurAqua now
represents ten member states of the
European Union and is beceming an
influential body in relation to freshwater
research throughout Europe.

The Institute's structure of four Science
Divisions and an Admimisiration Group
has been in place since 1988. This
worked well in general, but the growth in
staff numbers in recent years and the
shifts in science pricrities had begun to
cause problems. Following discussions
with senior staff, the Institute has now
been structured into five Science
Divisions; the Administration Croup
remains essentially unchanged. The

opportunity was also taken to review the
scientific priorites of Sections within the
Divisions and to change these where
necessary. The new structure is shown in
Appendix 2. iH science for 1993/94 is
presented within this report i five
chapters, each describing highlights of
the research that now lies within the new
Science Divisions.

In April 1994 Professor John Krebs, Chief
Executive of NERC, grouped the [nstitute
of Freshwater Ecology, the Institute of
Hydrology, the Institute of Terrestrial
Ecology and the Institute of Virology and
Environmental Microbiclogy into a new
Centre for Ecology and Hydrology. The
Centre will promote interdisciplinary
science between the [nstitutes and
reinforce the links with the university
community, Government departments,
industry and commerce. I have been
appointed as the Acting Director of the
Centre for Ecology and Hydrology. For
the present my Deputy Director, Mr Tony
Debney, will be the Director (Acting) of
the Institute. The Institute will be in safe
hands.

Brian Wilkinson
Director




Présentation du
Directeur

Je suis heureux de vous annoncer que
l'année 1953-54 a &1é une nouvelle année
de croissance a la fois pour notre chiffre
d’affaires et pour nos effectifs. Notre
domaine scientifique si passionnant est
toujours financé gréce au Budget Scien-
tifique de base, a des Programmes de
Recherches Communautaires (tels que la
Recherche sur I'Environnemeni Clobal
d'Initiative Terrestre [Terestrial Inidative
Global Environment Research (TIGER)]
ou I'Etude de I'Interaction entre la Terre
et les Océans [Land Ccean Interaction
Study (LOIS}Y]), a des fends prévus pour
les Sujets Spéciaux, et aussi grace a des
commandes de recherche appliquée.

Les deux principaux événements de
l'année ont été :

® La publication du Livre Blanc du
gouvernement intitulé «Se Rendre
Compie de notre Potentiel - une
Stratégie pour la Science, I'ingénierie
et la Technologien, et

@ L’'Cffice du Service Public et des
Sciences: Analyse de I'Efficacité des
Etablissements de Recherche du
Secteur Public.

Les preuves fournies a 'Analyse
d’Efficacité ont inclus des données
fourhies par tout le personnel d'encadre-
ment des Instituts, ce qui a pris beau-
coup de temps - nous attendens encore
la répense du Gouvernement.

Pour ce qui concerne le Livre Blanc, il a
été encourageant d'apprendre la
confirmation du réle du NERC en tant
qu'organisation directrice de la
recherche, de 'étude et de la formation
dans le domaine des sclences de
I'environnement. Je soutiens la politicque
qui veut que la recherche scientifique et
technologicue contribue, d'une maniére
plus efficace que par le passe, ala
prospérité naticnale et 3 la qualité de la
vie. Notre science s'applique a tout un
éventail de questions communautaires, st
les résultats de nos recherches sont
applicués trés largement par l'industrie
et le commerce au Royaume Uni.

Durant {'armée 1893/94, I'Institut
d'Hydrologie a travaillé avec cquelques

50 sociétés britanniques, soit en réalisant
des projets de recherche, soit sous
forme d'entreprises en participation. Au
cours des derniéres années, par
exemple, l'lnstitut a développé un
systeme de données de gestion de
l'envirormement, en collaboration avec
ICL, utilisé dans les projets de recherche
de I'HH ou par d'auires organismes
concemes par I'eau. Ce progiciel majeur
vient d'étre acheté par la société Naticnal
Power plc pour évaluer les impacts
possibles de leurs prélévements et
refoulements d'eau douce. Autre
exemple de recherche conjointe : le
Systéme de Précision des Débits des
Cours d’Eau [River Flow Forecasting
System (RFFS), développé par I'IH en
association avec Logica Industry Lirited
pour le compte de la National Rivers
Autherity. 1l s’agit d'une technologie
générique destinée a établir des
prévisions de niveau et de débit en
temps réel, a partir de données de
télémetrie obtenues a de nombreux
points de référence éparpillés sur des
réseaux fluviaux complexes et trés
étendus. Ce systéme est actuellement
utilisé par plusieurs entreprises au
Royaumne Uni et d’outre-mer. 11 utilise
des modeles mathématiques de
processus hydrologiques et
hydredynamiques actifs dans des
bassing hydrographicques, et des
techniques de mise & jour permettant
d'ameéliorer les prévisions de maniére a
ce que des préavis d'incndations ou
d'autres prévisions de débit puissent
étre émis suffisamment en avance. Les
inondations constituent un probléme
affectant le monde entier et responsable
de plus de désagréments dans la vie des
personnes que tout autre désastre
naturel, sauf la sécheresse, Le marché
potentiel pour la mise en place de
dispositifs de préavis d'inondaticn est
donc {rés important, et 'Institut a un réle
primordial & jouer dans ce domane, en
collaboration avec des experts du
Royaume Uni et en exploitant les
technelogies décrites ci-dessus.

Les comptes-rendus, bulletins
scientifiques et logiciels de I'Institut sont
trés utilisés par l'industrie et le
commerce. [l est trés difficile de chiffrer

les effets bénéfiques de cette utilisation,
mais il est a noter que le Compie-Rendu
des Etudes sur les inondations [Flood
Studies Repori] rédige par !'Institut en
1975 constitue un outit de référence
depuis 20 ans, auprés des experts-
conseills, des ponts et chaussées, des
autorités locales, et de tout organisme
qui a besoin de dessiner un ponceau
pour une route, un pont sur une riviere,
un barrage ou toute autre structure
hydraulique devant résister aux risques
d'inondation. Malgré leur disponibilité
actuelle sous forme de progiciel
informaticue (Micro-FSR), les données
d'origine du Compte Rendu de 1975,
publiges a I'époque en cing gros
volumes, et de ses editicns
supplémentaires, sont toujours trés
demandées dans le monde entier, et ont
fait 'objet d'une réimpression.
Cependant, de nouvelles données et des
méthodes analytiques ameliorées som
maintenant disponibles, et I'Institut a &té
chargé par le Ministere de I'Agriculture,
de la Péche ei de ['Alimentation et par la
National Rivers Authority, de fournir une
nouvelle génération, entiérement
rencuvelée, de données concernant les
crues et les précipitationg, et de
présenier ces dommées sous forme d'un
ncuveau Manuel de Prévision des Crues.
Ce projet de recherche a démarre le
ler Avril 1994, et il faudra environ quaire
ans pour en terminer la réalisation. Je
prévois que ls nouveau Manuel de
Prévision des Crues sera, a terme, aussi
efficace et durable que son
prédécesseur de 1975,

11 vy a de nombreux auires exemples des
liaisons industrielles et commerciales de
I'Institut dans la partie principale du
compta-rendu. Cependant, I'Institut doit
toujours étre en mesure de répondre
aux besomns de 'industrie et du
commerce. Un des moyens a notre
disposition sera le Programme de
Prévoyance Technologique du
Gouvernement. L'TH a contribué a ce
programme, et réagira aux résultats
lorsqu'ils seront disponibles.

La participation scientifique de I'Institut
au niveau international a té maintenue
durant cette année. Les prévisicns de




changements dans le climat mondial sont
réalisées griace aux Modsles de
Circulation Geénerale [Ceneral
Circulation Models (GCM)]. Les résultats
tirés de ces medeles mathématiques sont
nécessaires pour le développement des
scénarios climatiques futurs, c’est a dire
pour répondre a la question de si, dans
une zone domnée, le climat sera plus sec
ou plus humide, plus chaud ou plus
froid, etc ..., et ce dans 20, 40 ou 60 ans.
Du fait de l'inadaptation de certains
aspects des modeles et des donnees, les
scénarios sont actuellement quelque peu
imprécis, ce qui veut dire que l'on va
devoir améliorer le processus de
modélisation GCM et de paramétrage
des modeles. En travaillant dans le cadre
des cbjectifs géneéraux du Programme
Intermaticnal Géosphere et Biosphére
[International Geosphere and Biosphere
Programme (IGBEP)] et du Programme du
Climat Mondial [World Climate
Programme. (WCP)], I'Institut contribue
aux ameéliorations sur les deux fronts.
Dans les GCM, la représentation des flux
d’énergie et d'eau dans les régions
serni-arides du monde sera largement
améliorée par I'étude appelée
Expérience Hydrologicque et
Atmosphérique Pilote [Hydrological and
Atmospheric Pilot EXperiment (HAPEX)-
Sahel], réalisée au Niger en 1992,
L'Institut a pleinement participé a la
gestion et au contenu scientifique de ce
programme international majeur, qui a
contribué a la réalisation de l'ensemble
de donnéas métécrologiques et
hydrologiques le plus complet jamais
recuellli pour le Sahel. Une description
plus détaillée de cette recherche est
donnée dans le ccrps du compte-rendu.
Des recherches visant des chjectifs
semblables, mais dans un cadre
climatique totalement différent, cnt &té
conduites dans la forét tropicale humide
amazonienne, au Brésil, dans le cadre de
{'Etude d'Cbservation Anglo-Brésilienne
du Climat Amagzonien [Anglo-Brazilian
Climate Observation Study (ABRACOS)].
Ce projet vit actuellement sa derniére
année de réalisation, et une grande
conférence de revue de l'ensemble des
découvertes de ce programme
ABRACOS sur quatre années a eu lisu en
septembre 1994,

Les deux projets évoqués ci-dessus
apportent une contribution majeure 4 un
meilleur paramétrage des GCM. On sait
cependant, depuis un certain temps, qu'il
est nécessaire d'améliorer la
représentation verticale et horizontale des
flux hydrolegiques a la surface de la

terre, dans les GCM. C'est ainsi que le
projet intermational GEWEX a I'échelle
continentale [GEWEX Continental scale
International Project (GCIP}] a, comme
I'un de ses principaux objectifs,
lintention de coupler les modéles
physicues de flux hydrologiques aux
modéles atmosphériques. Le site de test
choisi est le bassin du Mississipl. A
travers le programme TIGER du NERC,
I'H développe actuellement des
modéles hydrologiques a macro-échelle
en tant que contribution a ce progranume
nternational. 1l s'agit d'un domaine
entierement nouveau de la science, et il
v & de nombreux problémes
scientifiques et techniques a résoudre
avant de pouvoir assurer l'intégration”
complete de ces modeéles. J'al donc eu le
grand honneur d'étre choisi par
I'Association Internationale des Sciences
Hydrologiques pour assurer la
coordination et la rédaction des Minutes
du Symposium [nternational sur la
Modélisation a 'Echelle Macro, qui s'est
tenu & Yokchama en Juillet 1993.

Sur le front européen, I'Institut a réussi &
obtenir un financement pour plusieurs
grands projets de recherche au sein du
Programme 3éme Cadre de 1'Union
Européenne. Des partenariats avec
d’autres organismes eurcpeens de
recherche dans le domaine de
I'hydrologie et des ressources en eau
sent essentiels si nous veoulons aborder
correctement les cquestions de
recherche. L'Institut a une longue
expérience, couronnéee de succes, de ce
type d'approche. Notre réseau FRIEND
(Données d’Expériences Internationales
sur les Régimes d'’Ecoulement et les
Réseaux {Flow Regimes International and
Network Data) en Europe du Nord est
opérationnel depuis 1984. Par
conséquent, il m'a été trés agréable de
travailler avec un collaborateur FRIEND
(I'organisation frangaise de recherche -
CEMAGRET) pour la mise en place d'un
Réseau Européen d'Crganismes de
Recherche sur 1'Eau Douce (EurAqua).
Bien cuil ne fut inauguré qu'en 1993,
Eurfiqua represente actuellement dix
états membres de I'Unicn Européenne,
et commence a avoeir de l'influence dans
le domaine de la recherche au sujet de
I'eau douce a travers 1'Europe,

La structure de I'Institut, qui est
constituée de quatre Divisions
Scientifiques et d'un Groupe
d’'Administration, existe depuis 1988.
Cetie structure a bien fonctionné, dans
I'ensemble, mais 'augmentation des

effectifs au cours des demniéres années,
ainsi que le déplacement des priorités
de la science, avait commencé a poser
des problemes. Suite a des discussions
avec le personnel] d'encadrement,
I'institut & maintenant &té structuré sur la
base de cing Divisions Scientifiques, le
Croupe Administratif est resté inchange,
pour l'essentiel. On a aussi profité de
cette occasion pour revoir les priorités
scientifiques des Sections a l'interieur
des Divisions, en les modifiant le cas
échéant. La nouvelle structure est
représentée dans 'Annexe 2. La sclence
au sein de I'H en 1993/94 est présentée
en cing chapitres, chaque chapitre
constituant une description des grandes
lignes de la recherche qui se fait
désormais dans chacune des nouvelles
Divisions Scientifiques.

En Avril 1994, le Professeur John Krebs,
président directeur général du NERC, a
regroupé cuatre instituts, «Institute of
Freshwater Ecology» {ecologie de l'eau
douce), «Institute of Hydrology»

‘(hydrologie} «Institute of Terrestrial

Ecclogy» (écclogie terrestre) et «Institute
of Virology and Environmental
Microbiology» (virolegie st
microbiologie lige A 'envirormerment),
dans le ncuveau «Centre for Ecclegy and
Hydrology» (centre dédie a I'écologie et
a I'hvdrologie}, Le Centre aura pour
tache de promouvoir la science
interdisciplinaire entre les Instituts et de
renforcer les liens avec la communauté
universitaire, les ministéres du
Gouvernement, l'industrie &t le
commerce. ]'al été nommeé Directeur
Provisoire du Centre for Ecology and
Hydrclogy. Pour le moment, men
Directeur Adjoint Monsieur Tony Debney
agira en tant que Directeur (Provisoire)
de I'Institut. L'Institut sera donc en de

‘bonnes mains.

Brian Wilkinson
Directeur











































the past few months. High inorganic
carbon levels have been found — excess
pCO, values between 20 and 100 times
aimospheric, i.e. significantly higher than
in the stream and sufficiently high 1o
degas visibly when a sample is taken.

The longer-term aspects of stream water
quality changes have also been exam-
ined for Hafren stream waters and have
been related to rainfall inputs. The results
provide little evidence of further
increases in acidity or of depletion of
base cations in the streams over the last
11 years: i.e. water quality is not
deteriorating. However, rises of DOC,
bremide and iodine in the stream waters
have been found, suggesting that there
may have been an increase in organic
breakdown over the last decade.

Catchment distributed
modelling

One of the key scientific questions being
addressed is that of applying hydro-
logical models at progressively larger
spatial scales, while still retaining their
essential physical basis. The demand for
the development of suitable ‘scaling-up’
techniques arises between all scales. For
example, work on nitrate modelling
described below illustrates the move
from the plot scale to a catchment of

43 kan?,

Other current initiatives are even more
demanding of scaling-up techniques. The
requirement in the LOIS (Land Ccean
Interaction Study) pregramme is for
water quality and sediment fuxes into the
North Sea from the UK between Great
Yarmouth and Berwick, a contributing
catchment area of some 38 200 kmé,
Improved hydrological representations
within Global Climate Models (GCMs) —
part of the NERC's TIGER programme,
and the wider GEWEX Continental-scale
International Project (GCIP) — require
procedures to cope with grid squares of
the order of 10 000 to 50 000 km? and
river basins such as that of the Arkansas
Red River (750 000 km?).

While specific water quality problems
are often localised and derive rom a
single point source, such as a leaking
landfill site or an effluent discharge pipe,
wider scale problems may occur when
chemicals, for pest control or crop
fertilisation, are ap;:')lied over a large
area. In this instance, both the hydrol-
ogist and the public at large may wish to

know the likely progress of contamina-
tion 10 water bodies which may have
amenity value or be used for water
supply. Staff at [H have recently
completed a MAFF-funded study of the
transport and transformaticon of nitrate to
surface waters.

A proportion of nitrate is derived from
sewage reatment works, and atmos-
pheric deposition contributes some, but
much of it is of agriculiural origin. [i is
leached from the soil when there is an
imbalance between plant uptake and
nitrate availability. This occurs, for
example, if nitrogen fertitiser is applied
at a time when it cannot be taken up by
plants before being washed through the
50il, or if there are no planis tc take up
the nitrate produced naturally in the soil.

The work at [H has included modeling at
both plet and catchment scales, with
application of models to data at the
appropriate scale from ADAS, AFRC
{now BBSRC) and NRA sources. The
models are designed to simulate the
transport of nitrate through the soil and
the transformations between nitrogen
species which influence nitrate
concentrations. They require informaticn
on the hydraulic properties of the soil,
topography, crop type, continuous
meteorological data, information on crop
management, animal husbandry and on
rates of transformation processes in the
soil. For particular crops, the rate of root
uptake of nitrate is needed. Catchment-
scale modelling requires further
information on the river network and its
hydraulic properties, non-agricultural -
point sources of nitrogen, and nitrogen
transformation processes in rivers.

Plot scale experiments can provide
sufficient information for models based
on the principles of soil water physics. In
these medels the mass continuity
equation is combined with an equation
for potential flow te produce a non-linear
form of the cenvection-dispersicn
equation, This can be solved to give a
flow field which may be used within a
transport and transformation equation for
nitrogen. Solution of these equations
provides, in principle, continuous
estimates of scil water and nitrate content
through time throughout a soil profile. IH
staff have applied a one-dimensional
model of this type, SOILN, to data from
Rosemaund and Brimstone experimental
farms (ADAS and BBSRC}), and have
developed a two-dimensional model
based on the [H Distributed Model

{IHDM) which has also been applied to
data from Brimstone Farm.

However, at the caichmeni scale, it is
impractical to use models with such a
fine scale of process representation.
Although computational requirements
may be of some concemn, the main
consideration 1s that the key processes
can be capiured using models which
either ignore or have the effect of
averaging less important processes.
Frequently, mass is conserved within a
large scale compartmental framework
and movement between, or within,
model compartments can be described
more empirically.

A model of this sort has been developed
for use with a square horizontal grid, of
the order of hundreds of metres, and
several zoll layers. Agricultural inputs
and soil type are estimated by grid
square and a fixed flow network linking
grid squares is based on surface
topography (Figure 22). The model
includes simulation of unsaturated
vertical movement between soil layers
and lateral flow between grid squares
and along the schematic stream network.
The model has been applied at the
Bourne Brook catchment (43 km?#) near
Coventry, a former Nitrate Adviscry
Area. Simulations of nitrate concentra-
tions in the stream may be compared
with measured values.

Ata still coarser scale, as requirad within
the LOIS modelling project (59 200 km?),
many of the contaminants come from
point sources. The main water quality
modelling effort is to describe adequate-
ly the movement and transformation of
contaminants in rivers. However, agricul-
tural inputs are also impoertant, as are the
effects of changes in iand use, set-aside
regulations and environmental policy,
with an increasing use of chemical buffer
zones around water courses.

To model these impacts at the large
scale, it is clearly inappropriate to use
grid squares of a few hundred metres,
but it is important to use the correct
physical basis for the model in order to
assess the impact of future environmental
change. Hence, a further set of scaling-
up techniques will need to be devel-
oped. Agricultural sources of contamina-
tion may be inferred from crop census
information, used with approximate
knowledge of chemical application by
crop type. With knowledge of soil
properties and meteorological data, the
















issue had been addressed by general
rules-of-thumb or by the development of
comptex caichmeni-speciic ground-
water models. This project, with a
requirement to provide iechniques on a
national scale, evaluated three analyucal
solutions against observed nver flow and
pumping daia before selecting the Theis
solution which requires input of aquifer
property parameters and the distance of
the borehole from the stream.

The low flow design procedures. with
the underpinning nattonal computer
databases of nvers and climaie and soil
indices. the groundwaler impact solution,
the database siructures for archiving and
editing anificial influence data have all
been combined to produce Version 2.1
of Micro LOW FLOWS. Undergoing Beta
tests in 1994 prior io general release
during 1995, and with forecast
widespread adoption by the NRA, Micro
LOW FLOWS wil provide the capability
to esimate natural and artificially
influenced low flow statisiics ai
approximately 250 000 river siretches
(Figure 25).

A furiher substantial development is the
new capabiliiy to generaie river profiles
(reswdual flow diagrams) Wustiraiing the
relative magnitude of natural and artificial
flow components rom headwaters 1o
estuanes (Fiqure 25) Oiher sofiware
features cffer ihe capability 1o investigate
impaclts upen downsiream flows of
scenarios such as increasing water
demand (by purpose and/or by region)
or the construction of new reservoirs.
abstracuons or discharges.

Although parmally constrained by the
absence of real data in many circum-’
stances, and wiih scope for upgrading
certam of the hydrological and techno-
logica! componen:s. the capabuity of the
new Micro LOW FLOWS ntroduces a
new era of science and technology into
the inveshgation and planning of artificial
nfluences upon low flows

B Habitat modelling and instream
flow requirements: River Piddle
(for NRA South Western Region}
Following the success of the River
Allen study the IFIM methodology is
being applied to three sites in the
River Piddle catchment to assess the
impact of the present groundwater
abstraction regime on available
habitat for salmorud fish species.

B Assessment/design of habitat

improvement/restoration
procedures for river flood
defence schemes (for MAFT)
A project to assess the effectiveness
of habitat restoration procedures
carried out as part of flood defence
schemes, and aid design, through
the application of the [FIM to a case
study on the River Wey.

B Ecologically Acceptable Flows

(for NRA)

Assessment of the use of the Instream
Flow Incremental Methodology
(IFIM) using the Physical Habitat
Simulation system for use in the UK
through the application of the IFIM to
11 study sites in England and Wales.

B Habitat modelling and instream

flow requirements: River Allen
(for NRA Wessex region)
The first application of the IFIM using
PHABSIM to a cwrrent water resource
management problem in the UK. The
project assessed the impact of public
water supply groundwater abstrac-
tion on habitat availability for select-
ed fish species on two sites on the
River Allen.

@ Ecologically Acceptable Flows:

River Bray and River Barle (for
NRA South Western Region)

This project assessed the impact of
direct water abstraction (for public
water supply and fish farming) from
two rivers in southwest England.

B European Atlas of Small-scale

Hydropower Resources (for EC
ALTENER programme on behalf of
the European small-scale hydro-
power association)
Completion of a study to assess the
feasibility of developing an Atlas of
small hydroelectric resources to
identify hydropower potential within
EC countries. Phase 1 of the study
initiated in Spain, ltaly and UK.

B FRIEND (Internationa! Research
Programme for UNESCO [HP-IV)
Completion of the second phase of
the Flow Regimes from International
Experimental and Network Data
research programme, in northern
and western Europe, which analysed
time series and spatial thematic data
using consistent flood and low flow
analysismethods ata Europeanscale.

B Naturalised river flow records of
the Essex Region (for Anglian
NRA)

A baseline review of NRA Anglian
Region's hydrometric data and
naturalisation techniques is now
complete: the first phase in natural-
ising the river flow records in Essex.

B Land-use change in Southem
Africa (for ODA)
Investigation of the hydrelogical
impact of afforestation in the Eastern
Highland region of Zimbabwe using
lime seriesflow and rainfall data from
paired experimental catchments.

B Water availability assessment in
the Philippines (for World Bank}
Completion of a national study (with
HR Wallingford, for the National
Imigation Administration in Marula)
ofthe flow regimes of the Philippines,
directed towards the assessment of
water availability for rice irrigation
at ungauged sites

B Survey of hydrometric data
provision in Europe (for NRA)
Survey of the organisation of hydro-
metric services in Europe as part of
the continuing efficiency review of
hydrometry within England and
Wales

B Real-timeforecasting ofriverflows
(for MAFF)
Strategic research on flow fore-
casting and weather radar for flood
warning and water management

B Yorkshire River Flow Forecast-
ing System (for NRA Northumbria
and Yorkshire Region / Logica)
Maintenance and support of generic,
configurable flow forecasting system
in operational use throughout the
Yorkshire region for lood mitigation
and warning and water managerment
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The approach also has significant
computational speed advantages over
schemes that use a convoluiion
operation.

In practice, when calculating isochrones,
a "Catchment Definition" algorithm
developed for use with the DTM is first
used to define fiow path distances to the
catchment cuflet. Transfer of DTM path
information to the distributed model then
allows hillslope and channel velocities to
be estimated as part of ihe overall model
calibraticn process, yielding optimised
isochrones and improved forecast
perfoermance. Consideration of alterna-
tive velocity models, including a form
which employs slope as part of a Chezy-
Manning relation, falled to provide
improved performance. The final form of
translation component adopted employs
two kinematic routing cascades opera-
ting in parallel, one acting as a pathway
for saturation excess runoff and the other
for scil water drainage to groundwater
{Figure 30}.

Four catchments, ranging in size frem
100 to 275 kim?, were used for model
development, calibration and assess-
ment: one in the Thames basin, one in
northwest England, and the other two in
South Wales. The results obtained show
that when prevailing conditions make
weather radar a good estimator of rainfall
.at ground level, significant model
improvement is obtained by replacing
data from a single raingauge by 2 km
grid square radar data (Figure 32).
However, the possibility of low-level
enhancement of ramfall below the beam
and blockage effects adversely affects
the flow forecasts obtained for the hillier
catchments.

Whilst ne one model variant consistently
outperformns the rest, the Probability-
distributed Grid Model (PGM) based on
a power distribution of slope gives the
best overall performance. Assessments
using the Grid Model with areal average
rainfall data as input and using a lumped
~ rainfall-runoff model, the PDM, allowed
i" the value of distributed data and a
distributed mode! structure to be tested.

The case for using either distributed data
or a distributed model structure for flood
forecasting is not overwhelming, at least
when based on the storm periods
congidered for model assessment which
are dominated by more widespread low
pressure storm tracks, However, there is
evidence that even for these storms the
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use of distributed forms of data and
moedel can improve the accuracy of fiood
forecasts for larger catchments,

A broad conjecture, in part supported by
the results of the assessment, is that a
lumped rainfall-runoff modetl should
suffice for widespread low pressuwre
storms, particularly if the catchment is not
hydrolegically varied or too large.
However, for storm structures whose
magrnitude is less than that of the basin
for which flood forecasis are required,
there is value in adopting a distributed
approach. This is likely to be the case for
convective storms which were absent
from the storms used for assessment. A
further potential advantage of distributed
models 1s In their transferability to fore-
cast flows for an ungauged catchment.
Both good and bad results have been
obtained; further wark is needed o
achieve a more resilient transfer,

For forecast updating in real time, a new
state-updating form of the Grid Model
has been developed and assessed
against an error prediction technique.
The method of state updating applies a
smoothly varying adjustment to the water
contents of the cascade of kinematic
reuting stores, the adjustment
decreasing upstream, so as to achieve
better agreement between modelled and
chserved flow at the asin outlet. This
method of updating proves better than
the persistence-based error predictor
approach for the faster responding
Welsh catchments although there is little
difference overall,

A particularly important practical result of
the assessment is the excellent
performance of both the lumped PDM
and distributed Grid Model when
applied to the Rhondda and Cynon
catchments in South Wales. Whilst the
forecasts are obtained assurning perfect
foreknowledge of future rainfall, they do
seem to indicate the significant potential
value of using rainfall-runoff models as a
basis for lood warning. Indeed, forecasts
as good as these are rarely obiained
from other UK catchments served by a
single raingauge. One recommendation,
therefore, is to give serious considera-
tion to implementing an operaticnal flood
forecasting system for South Wales,
possibly based con the River Flow
Forecasting System (RFFS) kernel
developed by the Institute of Hydrology
for the Naticnal Rivers Authority.

Water resource systems

This field study of lood nunoff at several
sites within the 50 ki mixed urban/rural
catchment of the Cut near Bracknell was
started in April 1993. Concemned mainly
with combining the runoff response
pattems from different land-uses, the
study also includes ihe effects of drain-
age throtiles, food sterage ponds, areal
rainfall patterns, and seascnal variation in
response. The aim is to develop models
for flood estirnation and catchment
planning in mixed catchments, and to
generalise design conditions by studying
the relative frequency of individual flood
events at the different sites.

Urban impacts on surface runcff and
flooding depend on the underlying natural
runoff response, the distribution and type
of urban surfaces, and the behavicur of
the urban drainage system. The impacts
vary; under heavy rain, the drainage
system may surcharge causing pressure
surges, localised choking or flooding,
and the operaticn of flow controls (fap
valves, pumping stations, overflows, on/
off-line tanks). Summer thunderstorms
cause the greatest risk of urban flcoding
(despite dry soil conditions), while rural
runoff is predominantly a winter pheno-
menon. Coincidence of maximum urban
and rural runoff may never occur, and
flood storage so determined may be
unnecessary, or even counterproductive.

UK data on the response of mixed
catchments are scarce. Urban catchment
data come from studies of summer runcff
in about 17 small (<2 km?), fully sewered
ca{tchments, nene of which included
storage ponds. Data on how processes
combine in the larger (<100 kin?) mixed
catchments typical of catchment planning
studies are rarer: only five catchments in
the UK Representative Basin Network are
both less than 100 kan? and greater than
25% urban, and none has separately
monitored urban and rural subcatch-
ments. An example of the problems
caused by this gap in the data is
percentage runeff estimation: the Flood
Studies Report equation (based on larger
catchments) often predicts higher rural
runioff than the urban runoff predicted by
the sewer model WALLRUS (based on
the small catchments). This anomaly
arises from deriving the Flood Studies
Report equation mainly from winter data
and the WALLRUS equation from summer-
data; a better interpretation is that rural

. percentage runoff in winler can exceed

urban percentage runcff in surnmer.

























research project benefiting from this is
the recently-launched Africa FRIEND
projeci, a collaborative venture between
the nine couniries of southern Africa,
organised through IH. One of Its main
objecaves is to develop region-wide
methods of low flow estimation in
ungauged caichmenis. HYDATA has
been adopted as the standard database
and analysis system for this project,
together with the HYDATA utilities for
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transferring hydrological data between
pariicipating countries. SADC wish to
retain HYDATA as their archive for the
results of the research and coniinued
future development. Thus HYDATA
places well-researched hydrological
techniques in the hands of practitioners,
encourages dialogue between users and
iH, underpins regional hydrological
research, and acts as an ammbassador for
the professional [H approach.

T

Figure 40 Examples of lecture material for the
HYDATA course

Exemple de Ja documentation de cours magistral
utilisée pour les stages HYDATA
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Hydrologic geographical
information systems

Substantial experience has been
acquired in the implemerntation of
environmenial databases and information
systems over the past five years, during
the design and development of the Water
Information System, WIS, This expertise
is now being applied to the challenges of
the Land-Ocean Interaction Study, LOIS,
in providing data management support
to the river-basin component of the
River-Aimosphere-Coast Study,
RACS(R).

The Rivers Datacentre's principal
objectives are to collate, organise and
maintain hydrological and related data
for the LOIS research programime, in
support of the research staff involved in
the study liself:

B Collaiion, standardisation, |
mainienance and dissemination of
large volumes of diverse data
relating to the study area of the
Humber Basin and adjacent catch-
ments emptying into the North Sea;

8 Establishment of hardware and
software platforms appropriate to an
archive of this scale;

W Preparation of data dictionaries,
formatting standards and transfer
protocols to manage the inward and
outward flow of data and irformation.

With such broad multi-disciplinary
scientific activity, this preparation has
already involved substantial amounts of
detailed lizison with the other research
and data-managerment centres
contributing to the LOIS project. In this
way, common requirements for the
various componernts of the programme
are being met in a uniform manner,
across the variety of establishments
involved in the management of
hydrological, ecaological, geological and
marine databases. The aim is to provide
as consistent an approach as possible,
with a minirnum of bureaucratic
hindrance 1o the provision of a
comprehensive and accessible data
infrastructure for LOIS research
personnel. With planned volumes
starting at 10 Gb, increasing to 20 Gb as
new LOIS data accumulate, this is of
great importance to the success of the
project as a whole,

The Water Information System has been
selected as the strategic core of the suite
of software required for the datacenire,
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(iv) Instrument provision/installation 1993/94

The Instrument Section provides a wide range of data capture systems for the experimental
activities of this institute and also, through an NERC Automatic Weather Station Pool, supports

Higher Education Institutions undertaking hydrological research.

April 1893
Rebuilding of micremet 1ower in Brazil for ABRACOS project
Manufacture of 24 puncture tensiometers

May

Building, calibration and testing of stage recording systems for mitt
stream ([F'E Wareham) utilising three sets of five pressurs
tranducers and logging systems

June

Development of mole sampler pump control system for Wytham 2
field experiment

Finalising design and testing installation equipment for buried
capacitance probes — part of ASWS system

NERC Pool AWS preparation and installation, Isle of Skye

Maintenance / re-calibration of four AWS systems and three river-
level systems at Balquhidder

July

Finalising design and testing SCIP — organizing in-house
manufacture, calibration and testing of ten units

Installation of mill stream stage recording systems (IFE Wareham
3*8 pressure transducer tensiometer logging systems)

Calibration, testing and installation of AWS system at Eisteddfa
Gurig, Plynlimon, to replace system damaged by sheep

Preparation, calibration and user training for NERC Pool AWS (1o be

" installed by user at Brighton)
Manufacture of cables for Norway TDR system
Calibration and testing of six PTTs for Kenya

August
Maintenance, testing and installation of the following systems for the
Wrytham 2 experiment:
2*%6 PTT logging systems
3*5 PIT legging systems
overland flow logging system
V-notch level system
Installation equipment for ASWSs manufactured
Provision of logger for use with ORG 105 precipitation sensor

September

Building, testing and installation of three mole sampler pump
control and rainfall monitoring systems for Wytham

Installation of ASWS at Wytham

Building, calibration, testing and installation of stage backup
logging systems for Plynlimen tc replace obsolete Leupold &
Stevens stage recorders for Cefn Brwyn, Hafren, Hore,
Tanllwyth, Severn Trapezoidal and Cerrig-yr-Wyn flumes

AWS for Swanbourne

NERC pool AWS installation

Two ASW3s installed at Plynlimon for Beta testing

QOctober 1993

Preparation, calibration and testing of two Hydras for the BOREAS
project in Canada, staring Feh/Mar 1984

Two ASWSs installed at IH Met site for beta testing

Two SCIPs and readers for Kenya

Two SCIPs and readers for Niger

November

One AWS, cne river level and two level and soil tension systems
for Zimbabwe

Design and building ratescaler test unit

December

Providing SCIP plus reader and calibration equipment for
Camercon

Testing and temperature compensation of ten in-house
manufactured SCIPs of improved design

Building voitage controllers, junction box and cables for sap flow
gauges

January 1594

Calibration of 15 Druck pressure transducers for Space Technology
Systems Lid '

Designing, building and testing of 20 logging systems for river
level and turbidity monitering and bulk sampler control for the
LOIS project

February

AWS system for Coalbum

Servicing the Plynlimon AWS/lcgging systems

Installation of two Hydras, met and temperature measuring
equipment in Canada as pari of the BOREAS project

March 1993

Manufacture of ten [H-designed psychrometers

Preparation and calibration of one Hydra for international
comparison in Netherlands and two Hydras for use in Brazil

Manufacture of three large tipping bucket lowmeters using laser

welding
Abbreviations
ASWS = Autcmatic soil water station
AWS = Automatic weather station
DCP = Data colleciion platform
IRT = Infra-red thermometer
PAR = Photosynthetically active radiation
PTT = Pressure iransducer tensiometer
SCIP = Surface capacitance insertion probe
TDR = Time domain reflectometry

X1




Appendix 4 Research projects

- The Institute of Hydrology is a component body of the UK Natural Environment Research Council Its science
contributes to the integrated research programmes of the Terresirial and Freshwater Sciences Directorate,

Invelving four other institutes and several university unifs.

Programme 3 — Global Environmental
Change

Surface and boundary layer measurements, Sahel
Joint fluxes in tropical forests

Understanding SVATS for global modelling
Macromodelling (TIGER 1II)

Automatic weather station, Wytham site
Hydrological irmpacts modelling (TIGER 1V)
Biome change as a climatic feedback

Tropical Rainforest Processes
"ABRACOS: micrometeorblogy and climatology
ABRACQCS:; plant physiology and soils
ABRACOS: Tropicel rainforest processes
Application of ABRACOS te planning LBE

Climate change

Climate change and water resources in East Africa
CLIMEX - climate change experiment
Hydroclimatology: atmosphere and hydrelegy in Europe
EC climate change and water resources

Programme 4 — Water Management and
Hydrological Extremes

Experimental catchments

Plynlimon water use

Effect of clear felling on upland runoff

Impacts of riparian weflands-on stream chemistry
Water resources and afforestation in Scotland
Fluvial geomorphology

Conservation management of wetlands

Erosion of forest roads

The protection of East Anglian wetlands ,
Impact of particulate outputs from timber harvesting

Catchment data
Flynlimon data water information system

Hydrological modelling

Real-time forecasting of river flows

Distributed hydrological and hydrochemical models
Yorkshire river flow forecasting system

Development of improved methods of snowmelt forecasting

Storms, floods and radar hydrology

Short-term consultancies in hydrelogical modelling
HYRAD - Hydrological Radar System

River Soar flood waming system

Consultancy, UK

Minor repayment studies

Sub-surface exploration coniracts

Jersey catchment study

River Lavant flooding investigation, Chichester
Resource strategy planning

Pakistan flocd course

Consultancy, Overseas

Future water supply strategy, APC Jordan

Support services for overseas repayment studies
Real-time flood forecasting — Hong Kong

World Flood Study — Phase Ul

Review of Lesotho highlands Water Resources Division
Water resource development, The Philippines

Clobal water scarcity

Hydrological review of the Kafue River, Zambia

Tanga and Morogoro water supply, Tanzania

Surface Water Archive
UK surface water data
Water resources research progress

Flood event modelling

Continuous simulation model for flocd estimation
Representative basin database
Hydrological summaries for Great Britain

Flow regimes

Flow regimes in Western Europe
Micro-low-flows

Physical habitat simulations it rivers (PHABSIM)
Low flow estimation in artificially influenced catchments
Modelling faunal and floral-respense

European small hydropower atlas

Southern Africa low flows

Naturalised flows in Essex

UK low flow iraining course

Ecclogically acceptable flows

Storm hazards and hydrological extremes
Review of flood studies, statistical procedures
Flood estimation methods: training courses

Rainfall forecasts, Camercon hydroelectric schemes
Rainfall frequency study: England and Wales

Flood response of large catchments

ADEPT - analysis of dependent time-series

Strategy for successor publications to the Flood Studies Report

Restatement of FSR rainfall-runoff method
Catchment characterisation for flcod estimation
Coniluence flood: jeint probability

Hydrological software

Software development

HYDATA

HYRROM (hydrological rainfall runoff model)
GRIPS (groundwater information processing system)
QUASAR - VAX-version model

QUASAR - PC conversion

Micro-FSR

FFAP {flood frequency analysis package)
HYQUAL (water quality database)

Scftware training

Provision of QUASAR and DMM

HYDATA dissemination

HYDATA for Uganda

SWIPS sales and development

IHACRES sales and develepment




Micro-low-flows sales
HYDATA — Windows development

Hydrologic Geographic Information Systems
Development of a hydrogeographic database

‘Water Information System

Redigitising the rivers of the NRA North West Region
WIS for rivers affected by cooling water

Agrohydrology

Small-scale rrrigation schemes: collector wells
Management of limited water resources
Low-cost, high-efficiency irrigation

Agricultural chemical transport in soils and rocks
trrigation using collector wells

Urban hydrology

Urban impacts on flood runoff in medium-scale mixed
catchments

Urban drainage in the developing world

Hydrological Radar Experiment (HYREX)
Short-period forecasting incorporating radar data
Radar-raingauge networks for hydrological use

Programme 5 — Land/Ocean Interaction
Study (LOIS)

Land/Ocean Interaction Study (LOIS)

Operational management and preparation for field science
Analytical chemistry

Database/GIS for LOIS data centre

LOIS core modelling

LOIS - remote sensing of river corridors

Instream water quality modelling

Programme 6 — Hydrological Processes

Regional scale modelling

FIFE/BOREAS

UK Meteorological Cffice joint development (MITRE)
A model of seascnal vegetation growth for GCMs
Development of SVAT models in EFEDA

Tundra soil-vegetation-atmosphere climate interaction

Dryland degradation processes
Plant physiological controls of evaporation
Hilislope flow process study: Zimbabwe
Water resources in the Messara valley

Environmental impact of trees

Envirommental implications of trees and land-use systems
Western Ghats forest project, India

Impact of eucalyptus plantations in Portugal

Water balance of African lakes

Land-use change, Upper Mahaweli catchment, Sri Lanka
Hydrelogical effects of short-rotation energy coppice
Water resource modelling for large catchments

Water resources in Southern Africa

Semi-arid zone water balance
Water use efficiency of rainfed crops
Water use by vegetation in the Sahel
Arid zone recharge (SAGRE)

HAPEX 1l - Sahel: soils

Remote sensing of semi-arid regicns

Water balance of agroforestry system on hillslopes
Land-use change and over-exploitaiion of water resources,
Spain

Surface and subsurface processes

Bwmham Beeches groundwater feasibility study

Stream hydrograph and storm runoff mechanisms

Continuous monitoring of soil moisture for the NRA

Worton Rectory Farm groundwater investigation

Analysis of Coalburm catchment data

Herbicide degradation in the sub-surface

Development of a consistent procedure for groundwater
estimation

Effect of foresiry on summer baseflows

Remote Sensing

European Space Agency ERS-1 mission
Application of remote sensing to hydrology
Evaporation input for GCMs from satellite data
PC-based system to use satellite data

EC - ASEAN regional remote sensing, ERS-1

Programme 11 —Freshwater Biology and
Water Quality

Water quality

European network of catchments

Pesticide pollutien in catchments

Acid waters monitoring network

Organics in the aquatic environment

Critical loads of sulphur and nitrogen

Nepal research project

Modelling E. coli concentrations in streams
Acid mine modelling

Envirommental change in ecosystems
Nitrogen module for MAGIC

Fate of pesticides in unsaturated/saturated zones
Biodiversity in the Himalaya — Darwin Initiative

Hydrochemistry

Forestry impact on upland water quality
{dentifying hydrological flow pathways, Spain
Assessing hydrochemical flow pathways
Hydrochemical precess studies — TFS/BGS

Programme 13 — Scientific Services

Hydrological instrumentation

Capacitance probe

Automatic weather station

Field instruments

Maintenance and development of Hydra ecuipment
Soil laboratory physics equipment pool and services

ODA coordination

CDA programme coordination
[AHS/ODA UNESCO funding
HOMS activities

‘Information and disseminaticn activities

ODA hydrological adviser
ODA Resource Centres Scheme

Hydrochemistry laboratory
Chemistry laboratories

Acid waters central chemistry
Environmental isctopes




Appendix 5§ Committee representation

Name of comunittee

International committees

CEC Workshep on Integrating Radar Estimates of Rainfall in Real-time Flood Forecasting
European Geophysical Scciety Hydrological Sciences Committee

European Network of Experimental & Representative Basins

. FRIEND Steering Commitiee

GEWEX Continental International Programme (GCIP) Science Panel

CEWEX Continental International Programme (GCIP) Science Panel

IDNDR Working Croup on Drought Mitigation

IDNDR UK Coordinating Commitiee

International Association of Hydrogeoclogists - UK Committee

International Association of Water Pollution Research & Centrel (IAWPRC), UK Commitiee

International Committee cn Atmosphere-Soil-Vegetation Relations

International Journal of Climatology: Editcrial Board

Journal of Agriculture & Forest Meteorology: Editorial Board

NATQ Panel on Science of Global Environmental Change

UNEF/WMO/FAQ Clobal Terrestrial Observing System Committee

UNESCO International Hydrological Programme [V Project H-5-8 — FRIEND

UNESCQ International Hydrological Programme — UK Committee

WMO Cemmission for Hydrology

WMO Commission for Hydrelogy: Advisory working Group

WMO Commission for Hydrelogy: Working Group on Operational Hydrology,
Climate and the Environment

WMOC-RA VI Working Sroup on Hydrology

WMO-RA VI Applications of weather radar data to hydrology and water resources

National committees

1994 GEWEX Conference Committee

British GENIE Data Users Committee

British Gecmorphological Research Group

British Hydrological Society Main Committee

British Hydrological Society Main Committee

British Hydrological Society Research Sub-Committee

British Hydrological Society Southern Section Committee

BSI Measurement of Fluid Flows:Estimation of Uncertainties PCL/2/8
BSI Precipitation Measurements PCL/3/-/2

BSI subcommitiee on Dilution Gauging

CIRIA Steering Committee - Rising Groundwater Levels - London
CIRIA Steering Committee - Rising Groundwater Levels - Birmingham
DCE Critical Loads and Acid Deposition Group

DOE Water Quality Advisory Commitiee

Environmental Physics Group of the Institute of Physics

GENIE Joint Date Centres Data Users Committee

Geological Remote Sensing Group of the Geological Society
Hazards Forum:Natural Hazards Sub-Committee

Institute of Physics - Environumental Physics Group

Institution of Agricultural Enginsers - Soil & Water Specialist Group
ICE Conference on Groundwater Problems in Urlban Areas - Organising Committee
ICE Reserveir Floods Working Party

Institution of Envircnimental Sciences Council

Interdepartmental Commitiee for Hydrology

plal

Staff member

R] Moore

R ] Harding

M Robinson (UK representative)
A Gustard (Chairman)

W B Wilkinson

N W Arnell

1S Wallace {Chairman)

] R Meigh (Secretary)

W B Wilkinson

W B Wilkinson

W B Wilkinson

] 5 Wallace (UK representative)
R ] Harding

] 5 Wallace

M A Beran (Chairman)

M A Beran

A Gustard (Chairmany)

W B Wilkinson (Chairman}

W B Wilkinson (UK Principal Delegate)

M A Beran

M A Beran (Chairman)
M A Beran
R ] Macre (Rapporteur)

| B Stewart (Chairman)

FM Law

P Naden (Hon. Treasurer, 1963)
C Kirby (IH representative/Editor)
FM Law

FM Law (Co-chairman)

N W Amell

I G Littlewood

D G Morris, ] R Blackie

K Gilman (Chairman)

W B Wilkinson

W B Wilkinsen

A Jenkins

P G Whitehead

] B Stewart (Chairman)

M A Beran

] W Finch {Secretary)

FM Law

| B Stewart (Chairman)

H M Gunston

W B Wilkinson {Chairman)

F M Law (Technical Secretary}
H R Qliver

W B Wilkinson (Chairman)




Inieragency Research Committee on the Hydrological Use of Weather Radar

IWEM River and Coastal Panel
IWEM Water Resources Panel

Meetings Comimittee, Royal Meteorological Society

NRA Research Fellowships Committee
ODA Engineering Research Group
ODA Remote Sensing Working Group

Southampton University Institute of Irrigation Studies, Advisory Board
Surface & Groundwater Archives Steering Group

UK GEWEX Forum

University of Reading Postgraduate Research Institute for Sedimentology, Advisory Board

Research Council committees

NERC Airborme Remote Sensing Sieering Commitiee
NERC Arctic Terrestrial Ecology Special Topic Steering Committee

NERC Atmospheric Sciences Committee

NERC Eguipment Pool for Field Spectroscopy Steering Committee
NERC/ESRC Land Use Programme Advisory Committee

NERC HYREX Committee

NERC Information Services Advisory Committee
NERC Land Ccean Interaction Study (LOIS) - Steering Committee
NERC Land Ocean Interaction Study {(LOIS) Data Centre Managers Commitiee

NERC Scientific Compuiing Advisory Commitiee
NERC Terrestrial & Freshwater Sciences Commitiee

NERC TIGER 3 Working Group

TFSD Computing Strategy Comrnittee
TFSD Prograraume Area 13 Core Group
TFSD Programme Area 3 Core Group
TFSD Programme Area 3 Core Group
TFSD Remote Sensing Strategy Group
TIGER Sieering Committee

Eppendix 6 The UK HOMS office

The Hydrological Operational Multi-
purpose System (HOMS) is a scheme
sponsored by the World Meteorological
Organisation in Geneva with the main
aim of providing hydrological advice and
information to developing countries.
Well over a hundred countries around
the world run HOMS National Centres
which act as a clearing house for
hydrological requests. Over 400 pack-
ages of information ("'components'’'} are
available, covering a wide range of
hydrological topics in the fields of

instrumentation, techniques or software,
supplied by the country which has
produced them. Detailed abstracts of all
the components are listed in the HOMS
Reference Manuals kept at the National
Cenires and other relevant Institutions.
The HOMS National Centre for the UK is
at the Institute of Hydrology, and is
funded by the Overseas Development
Administration. The UK has produced
over 5% of the total number of compon-
ents in the scheme and reqularly deals
with requests for them from many paris

R j Moore, R M Austin (Secretary
FMLaw

T ] Marsh

| B Stewart

P G Whitehead

A G P Debney

J W Finch (Chairman)
H M Gunston

ML Lees, TJMarsh
M A Beran

W B Wilkinson

J W Finch

R] Harding

W B Wilkinson

1 W Finch

W B Wilkinson

RJ Moore, E ] Stewart (Secretary)
FMLaw

W B Wilkinson

RV Moore (Chairman)

C I Tindall (Secretary)

P G Whitehead

W B Wilkinson

JHCGash

P G Whitehead

A G P Debney:(Chairman)
M A Beran (Chairman)

N W Arnell (Secretary)

] 8 Wallace

M A Beran (Secretary)

of the world. Surveys of the users of the
information have confirmed that HOMS is
providing a valuable service, both
directly to developing countries and also
to those who are going to work in those
areas for which packages can be obtain-.
ed. A further five UK components have
been accepted for inclusion in the
scheme when the manual is next
updated. ’

Dr Howard Oliver (Institute of Hydrol-
ogy) is the UK HOMS representative.
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Appendix I Links with other organisations

Collahoration with other research
organisations

UK research organisations

In additicn to numerous collaborative research projects with
sister Institutes in the Natural Environment Research Council, the
Institute of Hydrology is also invelved in cellaborative projects
with many other UK research organisations, including

Geography Dept, Oxford University

Queen's University, Belfast

University of Sheffield

University of Lancaster

University of Wales, College of Cardiff

Macaulay Land Use Research [nstitute

Soil and Water Research Station (ADAS)

Water Resource Systemns Research Unit, Newcastle University

Royal Geographical Scciety

Rutherford Appleten Laboratory

International research organisations

IH is currently invelved in more than 58 international projects in
collaboration with more than' 90 research organisations
worldwide:

Europe

Czech Hydrometeorological Institute

European Centre for Medium Range Weather Forecasts

GRDC, Koblenz, Germany

ORSTCM, Montpellier, France

CEMAGREF, Lyon, France

Agricultural University, Wageningen, The Netherlands

Norwegian Institute for Water Research (NIVA}

NERI, Denmark

Institute of Meteorology and Water Management, Poland

Universade Tecnica de Lisbda, Portugal

TGM Water Research [nstitute, Czech Republic

Informatics, University of Oglo

BITCK, University of Bayreuth, Germany

CREAF, University of Barcelona, Spain

Dept of Earth Sciences, University of Alicante, Spain

Dept of Soil Sciences, University of Freiburg, Germany

University of Ghent, Belgium

University of Warsaw, Poland

European Science Foundation

Africa

ICRISAT Sahelian Centre, Niger

University of Dar es Salaam, Tanzania

Department of Research & Specialist Services, Zimbabwe

Depts of Water Affairs in Botswana, Lesotho, Malawi,
Mozambique, Namibia, Swaziland, Tanzania, Zambia,

Zimbabwe and the Republic of South Africa

Americas

Center for Ocean-Land-Atmosphere Studies, USA

University of Arizona, USA

US Geological Survey, Atlanta, Georgia

CDESON, Sonora, Mexico

ITSON, Sonora, Mexico

Institute Nacicnal de Pesquisas Espaciais, Brazil

Institutc Nacicnal de Pesquisas da Amagzenia, Brazil

Centro de Pesquisa Agroforestal da Amazonia Ocidental, Brazil

xvi

Centro de Energia Nuclear na Agricultura, Brazil
Cooperation Nacional Forestal, Chile

University of La Serena, Chile

University of Virginia, USA

Asia & Australasia

Australian National University, Canberra

Naticnal Agricultural Research Centre, Nepal
Karnataka State Forest Department, India

Ministry of Agriculture & Water Development, Sri Lanka
University of Peradeniya, Sri Lanka

University of Agricultural Sciences, Bangalere, India

Client organisations

UK government

Department of the Environment

Minisiry of Agriculture, Fisheries & Food
Overseas Development Administration
Defence Research Agency

Department of Trade & [ndustry

Welsh, Scottish and Neorthern Ireland Cffices
National Rivers Authority

Scottish Natural Heritage

UK private sector
UK Clients have included GEC Marconi, HR Wallingford Ltd,
Legica, Wilson Energy Associates Ltd and ICL.

International
The Institute of Hydrelogy has been commissioned to undertake
hydrological studies in more than 33 countries, for governments,
imemational agencies and private sector clients. Projects were
undertaken during 1993/94 for

Commission of the European Communities — DGs I, X1 & XII;

States of Jersey Public Services;

World Meteorological Organization;

UNEECO;

Government of Lesotho;

Government of Hong Kong;

Mysore Paper Mills Lid;

Intessa, Spain;

Verdeacqua, Italy.

The Institute is a member of, or actively supports, a number of
industrial asscciations which represent the interests of a far larger
community of users of our research resuits, including CIRIA
{Construction Industry Research and information Association),
ADA (Association of Drainage Authorities), ESHA (European
Small-scale Hydropower Association), UKIA (United Kingdorn
Irrigation Association), TRA (Tropical Agriculture Association),
TFRG (Tropical Forest Rescurce Group) and SWIG (Sensors in
Water Interest Group).

The Institute has broadened its contacts with technology transfer
organisations, including The Licensing Executives Society; The
Technology Broker; The European Association for the Transfer of
Technologies, Innovaticn and Industrial Information; CEC Value

Il Programmes, and DT! Technology Innovation Programimes.
Membership of international networks includes Euraqua (Eurc-
pean Freshwater Research Organisation), Techware (Technology
for Water Resources) and NETT (Environmental Business)




]lppendix 8 The Institute's contribution to the TIGER programme

The Institute of Hydrology provides the
main administrative office for the NERC
Community Programme TIGER (Terrest-
rial Initiative in Global Environmental
Research), a five-year programme
aimed at understanding processes at the
land surface which are involved in
Glebal Environmental Change. The
Institute is extremely active in the
scientific programme through its
contributions to field studies at TIGER's
tropical forest and savanna flagship
sites, and its models of boundary layer
and caichment processes (described in
the Hydrological Processes and Environ-
mental Processes section).

As a Community Programme, much of
TIGER research is conducted within
multilaboratory consortia. This imposes
additional burdens on the leading
laboratory, a role undertaken by the
Institute in the consortia dealing with
macromodelling and with field studies.

The purpose of the TIGER Office, housed
at the Institute, is to manage the entire
programme:; this spends £4 miilion
annually at 50 different universities and
research groups. The Office’s primary
official purpose is to service the Steering
Commiitee and several ad hoc commit-
tees. TIGER's four programme areas —
Carbon Cycling, Trace Gases, Energy
and Water, and Ecosystem [mpacts —
have science coordinatoers, whose
policies are set by the Office. Much of
the work of the TIGER Office and the
coordination team is to assist the
consortia and the individuzl scientists
with the conduct of their research.

All TIGER's 100 awards have been
subject to international peer review, also
handled by the Office at IH. Grants to
universities are made by the NERC's
Higher Education Secticn following
authorisation from the Office so records
have to be maintained of financial and

Appendix 9 Training and education

In addition to applied research for private
sector clienis, the Institute of Hydrology
also has an active programme of Technol-
ogy Transfer and Training. Research
results are disseminated through a wide
range of publications, software packages,
lectures and training courses,

Courses
In the year to March 31st 1994, courses
were given by IH staff in collaboration with
the facilities provided by Water Training
Internaticnal at Tadley and Kilwirming:
ERZ (1 week) —
Design flood estimation in the UK
ERB {!/2 week) —
Basic design flood estimation in the UK
SP348 (1 week) —
Low River Flows

Staff contributed to other short courses:-
Flood control for specialists from Pakistan
(organised with HR Wallingford)

Small dam design, CGabarone, Botswana
Water availability assessment, Manila, The
Philippines

Baseline monitoring in semi-arid zones,
UNESCO/IAH International Workshep,
Hyderabad, India

Potential applications of ERS-1, seminar in
Manila, the Philippines

ERS-1 SAR applications for natural hazards
momniforing, ASEAN Regional Training
workship, University of the Philippines

Software training

12-26 February 1994

HYDATA workshop, Institute for
Metecrolegical Training and Research,
Nairobi (funded by WMO and ODA).
20/21 September 1993

MicroLow Flows training course for NRA
Welsh regicn

23 Novemnber]994

MicroLow Flows training course for NRA
Thames region

8/§ March 1994

QUASAR training course for Thames Water
ple

23 August - 3 September 1993

HYDATA training course, Dar Es Salaam,
Tanzania

scientific details of each award. The
TIGER programme is entering a new
phase with the iniial award period
coming to an end and a requirement for
the selection of research groups who
will receive continuation awards.

A key objective of the TIGER Office is to
engender a community spirit. Internallty
this is done through annual review
meetings and seminars, and the news-
letter TIGER EYE (published from ITE,
Edinburgh). External relations are
another important way of community
building. The office has crganised joint
aclivities between Research Councils
and ensures that TIGER findings are fed
into the worldwide network cof national
and international programmnes such as
the IPCC and IGEP.

Max Beran is the TFS Climate Change
coordinater; Howard Oliver is the
TIGER III Coordinator.

Training given to university
students

Institute staff co-supervised postgraduate
students working for doctorates at the
universities of Salford and Reading:

]. Butterworth (working in Zimbabwe)

S. Gaze (working on the SAGRE
programme in Niger)

A. Wild (hydrometeorological inputs

to the Irish Sea)

In addition, several postgraduate CASE
students are registered with the Institute:

M. Albequerque, BSc — Soil Science Dept.,
Reading University

L. Bull, BSc - Birmingham University

A. L. Collins, B5c - Exeter University _

S. Evans, BSc - University of Noitingham

J. Fisher, BS¢ — Lancaster University

N. Harris, BSc - Birmingham University

K. Heppel - Oxford University

S. Henworth, MSc - Southampion
University

K. J. Neylon, BSc — Reading University
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Appendix 12 Abbreviations and acronyms

ABRACOS

ADAS
AFRC
BBSRC
CEC

CEMAGREF

CLIMEX
DOE
EPOCH
ETSU
EU

EurAqua

FRIEND
GCIP
GCM
GEWEX
GIs
HAPEX
HYREX
ICRAF
IDNDR
{FIM
IGBP
LOIS
LRTAP
MAFF
NRA
ODA
SADCC
SVAT(S)
TIGER
WCP
WMO

Anglo-Brazilian Amazonian Climate Observational Study

Agricultural Development and Advisory Service (MAFF)

Agricultural and Food Research Council

Biotechnology and Biolcgical Sciences Research Council

Commiission of the European Communities

Centre National de Machinisme Agricole du Génie Rural des Eaux et des
Foréts

Climate change Experiment

Department of the Environment

European Programme on Climatology and Natural Hazards

Energy Technology Support Unit

European Union

European Network of Freshwater Research Organisations

Flow Regimes from International Experimental and Network Data

GEWEX Continenial-Scale International Project

General Circulation Model

Global Energy and Water Experiment

Geographical Information Systemn

Hydrosphere Atmosphere Potential Evaporation Experiment

Hydrolegical Radar Experiment

-International Center for Research in Agroforestry
International Decade for Natural Disaster Reduction

Instream Flow Incremental Methodology

Internaticnal Geosphere Biosphere Programme

Land Ocean Interaction Study

Long Range Transboundary Air Poltution

Ministry of Agriculture, Fisheries & Food

National Rivers Authority

Overseas Development Administration

Scuthern African Development Coordination Conference
Soil Vegetation Atmosphere Transfer (Scheme)
Terrestrial Initiative in Global Environmental Research
World Climate Programme

World Meteorological Organization
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