


Foreword

The Insutute of Hydrology 1s the UK's leading centre for hydrological research and one
of the most prestigious hydrological research organisations in the world. The [nsitute

has celebrated s 25th anmversary with an excellen: year This annual resert contains
full details of nts sciennfic programmes and highlights of its achievements.

I suceneded Professor Bernard Tinker as NERC Director of Terrestrinl and Freshwice:
Sciences towards the end of the year under repon.h I should like (o acknowiedge the sxll
and wisdom ihat he has shown in steenag TFSD through some difficult tmes. 1 have
inhernsed a strong science and manayerment base on which to build. [ have spent much
of my first few months at NERC i seeing ai first hand the research within the
Directorate. This has been immensely enjoyable and | am greally unpressoed by the
quality and vane'y of the reseirch whether undertaken on the Sc:erce Budget or for the
wide range of cusiomer organisaions.

A strong featize of the Directorate’s research 1s the degree of mult:disciplinany,
iterdisciplinanty and cellaboratior Thus collaboranorn 1s strong ot only withur: the
Directoraie’s own establishments (ihe Institute of I'reshwaier Ecology. the Insinule of
Hydrology. ihe Institute of Terresirial Ecology the Institute of Virology and
Ervironmenia. Microb:olegy, the Centre for Population Biclogy {Impenal Colege). the
Umit of Behavioural Feology (Oxiord Universiiy). the Unu of Comparative Plan: Ecology
{Sheffield Universiiy)) but also with other [nsiutes and Unmiversites This collaboration 1s
strongly encouragec ihrough Commurnry Programmes such as TIGER {Ter: estrial
Imtanve in Global Eavironmenial Research) and 1.O1S (Land Ocean Interacnon Study)
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drought - 1991 update. National Rivers
Authonity.

Marsh. Ti. lees. ML . Monkhouse. RA. &
Loader. SC 1991 The 1988-90 Yorksiare
Dreught - A Hydrelogical Review National
Rivers Authonty.

Lewis, D R 1892 The IHDM preprogram- a
spatially disinbuted eflective rainfall model
Muustry of Agnculture, Fisheries & Food.

Marshall, D.CW. 1993 1976 drought on
Avon al Knapp Ml gauqing staion, 43021,
Techmucal Note. Nawona! Rivers Authonty,
Wessex Region.

Meigh, | R 1892 Stuches of ranfal:
forecastng techruques for use i the program

HYRAIN. Société Natonale o Liectrcité du
Carncroun.

Me:gh. JR. McCartrey. M P. & Suiclde. |V
1952 A study of the impaci of smal dam
CONSIICHON On AOWNSIIeaIm waier resources
w: Botswana Sir Alexander (:hb!Government
of Bolswana

Moore, R].. Austn, RM & Carmingron, DS
1993. Evaluation of FRONTTZRS and local
radar rainfall forecasts for use 1 flood
forecasting models Nauona/ Rivers Authority.

Moore, R], Bell, V., Roberts, G A & Morns.
DG 1992 Developmeni of distribuied Jood
forecasting models us:ng weather radar and
cigmal lerrain data National Rivers Authenity.

Mcore R] . Jcnes, D.A & Seed D 683

Arghan fow moceiling syster systems

analysis Servelec Litd and National Rivers
Authonty, Anghan Regron

Mocres, | P. 1993. An investgation mio the
relationship between alurude and rainfall on
Guadalcanal, The Solomon islands Overseas
Development Adimumistration.

Naden PS5 1633 Methosds arnd techniques
for peaks-cver-threshoid dood analys:s
Minstry of Agnicuiture. Fishenes & food

Ouver. HR., Sene, K| & C:opley. F.D. 1993
Prelminary data ruercompansons for the 1H,
Reading and CNRM groups in FFFDA,
Commission of the European Communiies.

Packmman, | C. 1982. A new hydrology model
for WALLRUS. Hydraulics Research
Wallingford

Packman, ] C. 1992 Daly ravvall data for the
Meghra Basin, Bar:gladesh Canadian
Internatonal Developrient Agoncy

Ragab R. & Cooper, ] D. 19492 Measure-
ments of hydraubic propernes of the sotls of
Slapton Wood caichment. Nuclear Indusrry
Radloactive Waste Executive.

Reed, DW 1993 Kenwith at Bideford: ood
review National Rivers Authority, South West
Regor:.

Robinsor.. M Blacke. R, Bromley. .
Biggn, DS, Crane. 5 & O'Hara ]. 1992
Addinonal hydrological nvesngaton of
Thome Moors SSSI. January 1962 Cnglsh
Natwre.

Sene. K], Bronsdon, V] & Down. K 1992
HYDATA Workshop, Nairobi  Overseas
Development Admurnustrationf World
Mcteorological Orgarization

Sene, KJ. 1992. A hydrological database for
Uganca irstallancn & raining. Overseas
Development Adiuustratcn



Sene, KJ. & Law, I'M. 1991 A once-in 50-
years design drought for the lower reaches
of the Great Stour, Keni. Broad Oak Waicr
Joint Commuttee Project Managing
Consuftants.

Sene, K}.. Pinsion D T. & Piper, BS. 1993
African lakes water balance study. Lake
Vicioria componrent. Overscas Development
Admumstration.

Stewart, E]. 1993. Spaual variations of
extreme rainfall events in upland areas.
Department of the Environment

[ 0

[ 1]
o’

Amell, NW. 1982 Nood Eequency
esimanon using HYFAP Annex 1o HYFAP
Manual. Insutute of Hydrology.

Boorman, D.B. & Bonvowsin, NJ. 1992 A
micro-computer package for mieracive
mode! identificaton and calibration (MIMIC)
User's Manual, Version 3. Insutute of
Hydrology Software Manual.

Green, CS 1692 HYINA update (Installatien
progran).

[nsiitute of Hydrology 1592. HYDOUT

Insurute of Hydrology 1952 HYQUAL v 1 G
(Beta relcase)

Insttute of iydrology 1993 HYRAD
Hydroclogical Radar Kernel Software.
Program documentauor

Siewarnt, E]. & Reynard, N.S. 1993, Rainfall
frequency esdmation in England and Wales.
Phase la: Survey. National Rivers Authonty.

Wallace, | S, Allen. S|, Dolman. AD., Gash,
jH.C. Hotwill, C]., Lloyd. CR, Siewart. | B,
Wright, I.R., Sivakumar, MV K. et al, 1992,
SEBEX: the Sahelian Energy Balance
Experiment. Overscas Devefopment
Adirninistragion.

Warns, C.D. 1993. Water Information System:
Data Survey for Nanonal Power. Navona!
Power

Software development

Insunute of Hydrology 1992. MICRO-FSR
Microfix (ransfer program for v.1 to v.2).

Packman, ] C. 1962 Wallingford whan unoil
database, version 2. User Manual.

Moore. RV & Tindall C! (Eds) 1953 WIS:
System Adminstracon Guide. EICL Report.

Moore, RV . Bonvowsin, NJ., Tilbwry, §. &
Howes, A (1992-1893) Wa'er information
Systems Releases.
1.2C 28 April 1692
12D § june 1692
1 2E 17 June 1992
1 3A 24 July 1992
1.3B 25 August 1992

3C 18 September 1952

3C2 15 October 1552

3D 23 November 1992

3

1
1
1
1.3E 25 January 1993

Waus, C.D. & Lewis, A.M. 1993. WIS,
Requirements Analysis for Natonal Power.
National Poveer

Wiliams, R}, Volkner, P.CR 1993 Total
impact assessmen! of pollution in river
basins. Phase 2: Pesacide impact modelling.
Natonal Rivers Authority.

1.3F 5 March 1993 (NTF-WIS) only
1 3G 29 Apnl 1993

Moore. RV. & Tindall. C1 (:992) WiS
Techrucal Notes 1-18. [HACL Repon

Parks Y.P 1992 HYLIB updaie (Fortran sub-
rouune hbrary)

Tindall, CI 1593. WIS User Guide 1H1CL
Repor:.

Tinclall. C.I. 1993, WIS: WIS-PC A User
Guide. [HAICL Report

Young. AR 1$93. Manual Micro Low Flows
Vi1, User & Technical Gudes. Software
documentation

Young. AR. Sekulin, A E & Bullock. A. 1533.
Software design Micro Low Flows V2.0

Xiil







Appendix4 Research projects

The Instituie of Hydrology Is a component body of the UK Natural Cnvironmennt Research Counctl. fis science
contbutes (o the integrated research programmes of the Terrestrial and Freshwater Sciences Directorate,
involving four other insttutes and several university wts. IH research in 1992133 comprised more than 180
directed and commissioned projocts across six of the inierdisciplinary programme areas of TT3D.

Programme 2 — Land Use, Agriculture and
the Environment

Strathspey environmenial research
"Hydrological aspects of Environmenial Assessment

Prograrnme 3 — Global Environmental
Change

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

Understanding SVATS for global modelling
Macromodelthing (TIGER 1I1)

Automatic weather station, Wytham siie
Hydrological impacts modelling (TIGER V)
Biome change as a climatic feedback

Tropical Rainforest Processes
ABRACQOS: micrometeorology and chmatology
ABRACOS: plant physiology and soils
ABRACOS: Tropical rainforest processoes

Climate change

Impact of chmate change on water resources
Extremne even hazard reduction

Impact of chmalte change on terrestrial ecosysiems
Climate change and waler resources in East Africa
Implications of climate change for the NRA
CLIMEX - climaie change experiment

Programme 4 — Water Management and
Hydrological Extremes

Land-river interactions
Physical habiat simulations 1n nivers (PHABSIM)

Feotog:cally accepiable flows’
Habntat modificaton and wnstream fow requiremenis

Experimental catchments

Plynlimon waier use

Effect of clear felling on upland runoff

Impacts of riparian wetands on stream chemisiry.
Water resources and afforestation in Scotland
Fluwal gecomorphology

Conservation management of wetlands

Eflecis of agmcultural soil erosion on waler courses
Hydrologicat evaluation of Cobbinshaw Moss
Erosion of forest roads

River Creed weir survey

Caimgorms Environmental Change Network

The protection of East Anglian wetlands

Catchment data ‘
Plynlimon data water information sysiem

Hydrological modelling
Physically based modelling. the iH Disinbuted Model
Systéme Hydrologique Européen (SHE) Model

Real-time forecasting of niver flows

Distributed hydrological and hydrochemical models
Yorkshire river flow forecasiing system

Variations in sionn rainfall over London

Modelling nitrate leaching to surface waters

Woeaiher radar and siorm & flood hazard

White Cart lood forecasting sysiem

Distributed flood forecasting moxlels

Anglian flow modelhing system

Developmeni of improved methods of snowmelt forecasting
Radar software for Beckton/Crossness catchment mo<iel
RQFS: river quality forecasling system

Siomms. floods and radar hydrology

Consultancy, UK

Mrmor repayment studies

Sub-surface exploration comracts

Cransley Lodge hydrological monitoring siudy

Impact assessment of proposed Roding barrage

Expert advice on foods

Disposal of PPA/FGD in mine/gravel pit workings.
Noningham, UK

Jersey catcherent study

Jersey time senes computanon

River Roding fluvialftidal flood study

Consultancy, Overseas

Fuiure water supply straiegy. APC Jordan
Support services for overseas repayment studies
Real-ume flood forecasting - Hong Kong

North Yemen water rosources master plan
Water balance of Lake Victoria

World Flood Swudy - Phase 1l

Review of Lesotho highlands Water Resources Division
Spring water survey, Siate of Qatar

linpact of small dams. Bolswana

Sardar Sarovar project hydrology review

Surface Water Axchive

UK surface water data

Water resources research progress

The 1889/90 Yorkshire drought - 1891 update
Modelling multiple wet season floods
IHACRES |

Flood event modelling

Nood hydrograph esiunaiion procedures
Representalive basin database
Distributed model for UK application

Flow regimes

Flow requmes in Wesicrn Europe

Micro low lows

Land use and waier resources in Southern Afnica
i.ow low estimation in artficially nfluenced catchments
Low flow estimation 1 the Philippines
Modelling faunal and floral response
Furopean small hydropower atlas

Southemn Africa low flows

Europe’'s environment. hydrological summary
Naturalised flows in Fssex




Assessment of ecologically acceptable flow requmes
Botswana small dams

Storm hazards and hydrological extremes
Small catchment respeonse, radar/waier levels
Review of flood studies. statistcal procedures
Raiwnfall exitcmes

Rainfall forecasts, Camerocon hydroelecine schemes
Jount probability study (reservoir safety)

Allowance for Discretzation i1 Hydrological and 'nvironmental

Risk Est:mation (ADYIERE)
Bank-full return periods for Thames weirs
Rainfal! frequency siudy England and Wales
Rainfall-induced landshides
Foed response cf large catchmen's

Hydrological software

Software developmenlt

HYDATA

HYRROM (hydrolegical rainfall runofl model)
GRIPS (groundwater information processing system)
QUASAR — VAX-version modci

QUASAR — PC cornversien

Micro-FSR

ITAP (flood frequency analysis package)
IYQUAIL (water qualry database)

Software ‘rawring

Provision of QUASAR and DMM

HYDATA workshop

HYDATA lor Uganda

Hydrologic Geographic Information Systems
Development of a hydrogeographic database

Water Informarion System

Rediguising the rivers of the NRA North West Region
Feasibility study digitising European (CE.C) nvers

Agrohydrology

Mauntwus dnp irngation: special studies
Small-scale irngation schemes collector wells
Soil physics dnp rngation. special studies
Management of hm:ted water resources
Low-cost, high-eficiency irngaton

Agricultural chemcal iransport in soils and rocks
Imgation using collector wells

Urban hydrology
Urban unp.cts on flood munoff
Urban runof data collection

Programme 6§ — Hydrological Processes

Regional scale modelling

FIFE

Requonal scale surface energy hilance

JK Meteorological Oflice jount development (MTRE)
Imernational desertification experiment

A model of seasonal vegetation growth for GCMs

Dryland degradation processes
Plant physiclogical controls of evaporauon
Hillslope flow process study: Zsimbabwe

Environmental impact of trees

Broadleaf plamation i lowland Bntain

Environmental implicaitons of trces and lund-use systems
Western Ghats {orest project. India

Impact of evcalyptus planianons in Portugal

Water balance of Africun lakes
Land-use change. Upper Mahawel catchment, Sri Lanka
Hydrologucal effects of short-rotation erergy coprice

Semi-arid zone water balance

Hydrologica! aimospheric pilot expenment
Modeing regronal scae evaporation. Sakel

Water use by vegetalion in the Sahel

Arnd zone recharge (SAGRE)

HAPEX U - Sakel soils

Remote sersing of serm arid regrons

Water balance of agroforestry system on hllslopes

Surface and subsurface processes

Impact of fL.ood proteciuor: ¢n wildife habitats
Siream hydrograph and storm runoff mechamsms
Monitoring of soil moeisiure for flood hydrology
Centiruous monioring of soil tnasture for the NRA
Hyd:clogy of shallow groundwater environmenis
Measurement of soil hydraulic propenies

Worton Reclory Farm groundwater mvestigation
Analysis of Coalbum catchmen: data

Remote Sensing

Evropean Space Agency FRS-1 mission
Application of remote sensing to hydrolegy
ERS | microwave remote sensing in hyd-ology
Evaporation input for GCMs from satellite daia
PC based system 1o usc satellite data

Programme 11 — Freshwater Biology and
Water Quality

Water quality

European network of caichrnents

Water qualily modelrg design & smanagen.ent
Pestcide pollution in catchments

Acid walers moniioring network

Or¢ancs in the aquatic environment

Cniical loads of sulphur and mirogen
Nepal research project

Modelling £ coli concentralions in streams
Acii mme modeling

Environmental change in ccosystems
Niirogen module for MAGIC

Pesucide regisiration data. tna-sulphuron
Pcliuiion dispersion along ihe Siour river

Hydrochemistry

Hydrochermcal process studies

Ferosiry :mpact on upland wa'er quahity
Environmental 1sotopes

ldennfying hydrological dow pathways, Spain

B.ogeochermstry of a granmoc catchment in southern France

Assessing hydrochemical fiow pathways

Programme 13 — Scientific Services

Hydrological instrumentation

Capacitance probe

Automatc wedther siaion

Freld instruments

Maintenance and development of Hydra equipmeni
Soil laboratory

Investigation of moistur e measurements L1 masonry




Appendix 5 Committee representation

Name of comumittee

International committees

EEC Climate Change Research Committee

EEC ENCORE. Modeling Group

Furopean Geophysical Society Hydrological Saiences Committee

Furopean Network of Experunenial & Representative Basins

FRIEIND Steering Comuriitee

GEWEX Conunental Intemauonal Programme (GCIP) Science Panel

CEWEX Contnental Internanonal Programme (GCIP) Science Panel

IDNDR Worlang Group on Drought Mibgauon

International Association of Hydrogeologisis UK Commitiee

Iniernatonal Associanon of Water Pollution Research & Contro: (IAWPRC), UK Comm.tiee

Internanonal Commiiiee on Ammosphere-Soil-Vegetauon Relations

Internanonal Decade for Natural Disaster Recluciion (IDNDR) Droughi Working Parry

Iriernational Decade for Nanral iisasier Reduction ([DNDR) UK Coordinating Coinrmuttoe

Iriernational Journal of Clinatology. Editoral Board

Joumal of Agmculiure & Forest Meteorology Ecitonal Board

NATO Pancl or: Science of Glebal Envirormental Change

UN=ZSCO International Hydrologica! Programnme IV Projeci HS5 5

UNESCO Intermanonal Fydrologrcal Programme  JX Comutiee

WMO Commussion for Hydrology

WMQO Commussion for Hydrology. Advisory workang Group

WMO Commission for Hydrology Werxing GGroup on Operational Eydrology.
Chrnate and the Envirorment

WMO-RA Woriang Group on Hydrology

National comumittees

1964 GEWEX Conference Commitiee

British GENIEZ Data Users Commuzee

Br:tish Geomorphologcal Research Group

Briush Hydrologecal Society Ma Corrinniiiec

Britssh Hydrological Society Maw Cormmuiiee

Briush Hydroloxncal Society Resea:ch Sub Commuiitee

Briisk Hycrologneal Society Scuthern Section Committee

BSI Measurement of Flud Hows Zstinaton of Uncertainies PCL/2/B
BSI Preciptaiion Measurements PCL/37 /2

CXIA Steenng Cornmittee - Rusing Croundwaler Levels - London
CRIA Steening Commuttce - Risng Grounkiwater Levels - Birrmingham
DOE Ac:d Waters Momtoring Group

DOFE Acid Waiers Roview Commutiee

DOF. Crineal Loads and Acid Deposiion Group

DOE Water Quaiiy Adviscry Commiitee

Environmental Physics Group of the institute of Physics

GENIE Joit Daie Centres Data Users Commitee

Geoloxgca Remete Sensing Croup of the Geological Society
Hazards Foram Natural Hazards Sub-Committee

ICE Conference on Groundwater Problems in Urban Areas - Organising Commitiee
ICZ Reservo:r Noods Woerkang Party

Instutation of Emarormental Sciences Coincil

Staff member

P G Whiichead

P G Whiiehead (Chauman)

R] Harding

M Robinson (UK representative)
A Gustard (Chairman)

W B Wilkinson

N W Arneil

]S Wallace

W B Wilkinson

W B Wilkinson

1§ Wallace (UK represemaive)
W B Wilkunson (Chairman)

W B Willkanson

R] Harding

15 Wallace

M A Beran

A Gustard

W 3 Wilansen (Chiirman)

W B Wilkansen (UK Principal Delegate)
M A Beran

M A Beran (Chaiman)
M A Beran

1B Stewar! {Ckairman)

FM Law

P Naden (Hon. Treasurer)
C Kby (IH represcniative/Ecttor)
'M Law

FM Law (Chauman)

N W Amell

[ G Littlewood

DC Moms

W B Wilkanson

W B Wilianson

PG Whiehead

P C Whrelead {Chairman)
PG Whiehead

P G Whiehead

] B Stewart (Chairman)

M A Beran

J W rinch (Secretary)

FM Law (Technical Secreiary)
W B Wikinson (Chairman)
F M lLaw

H R Olver




Interdepartinental Committee for Hydrology

IWEM River and Coastal Panel
WEM Water Resources Panel

Meerings Commitiee, Royal Meleoralogical Society

NRA Research Fellowships Commitiee
ODA Engineerning Research Group
ODA Remote Sensing Working Group

Southampion University Instituie of lrrigaiion Studies, Advisory Board
Surface & Groundwaler Archives Steening Group

UK GEWEX Forum

University of Reading Posigraduate Research Instiute for Sedimeniology, Advisory Board

Research Council comumittees

NERC Airbome Remote Sensing Stecring Commuitee
NERC Arcic Terresinal Lcology Special Topic Steering Committee

NERC Atmospheric Sciences Comumiiee

NERC Equipment Pool for Field Spectroscopy Steenng Commitiee
NERC/ESRC Land Use Programme Advisory Commitiec

NERC HYREX Comminee

NERC Information Services Advisory Comurnittee

NERC Land Ocean Interaciion Study (LOIS) - Steering Committee
NERC Scientiic Computing Advisory Comimuttee

NERC Terresinial & Freshwater Sciences Commitiee

NERC TIGER 3 Worlang Group

TFSD Computing Strategy Committee
TFSI Progrimme Area 13 Core Group
TFSD Programme Area 3 Core Group
TFSD Prograrnme Area 3 Core Group
TFSD Remote Sensing Strategy Group
TIGER Steening Commuttee

Appendix 6 The UK HOMS office

WMO's Hydrological Operationa! Mult:-
purpose Sysiem (HOMS) 1s a simple bul
effective technique for technology transfer
which has been running successfully for
many years Sponsored and funded
centrally from the World Meteorological
Organization's headquarters in Geneva,
{1OMS operates through a network of 110
national hydrelegical organisations.

The United Kingdom office for HOMS 1s
based at the Institute of Hydrology. Here
the latest update of the HOMS manual is
used io assist with enquines. and
information packages are distributed on
request.

Xvill

The UK now has 23 componen's in the
international HOMS manual, representing
over Spercentofthe totalnumber available
from all countries. We also have five more
componentscurrently under consideration
foriaclusion. Since April 1980 a total of 188
components have beensupplied by the UK
office, of which 66 were supplied during
the calendar year 1992, {ollowing a
publicity drive ‘This compares with 224 for
the whole of the scheme around the world,
1 e. 30% cithe arnual total was supplied by
the UK. A further 29 requesis have been
met so far :n 1592, mak:ng the UK HOMS
office one of the most active in the worid

W B Wilkinson (Chairman)
FMLaw

T ] Marsh

] B Stewan

P G Whitehead

A G PDebney

] W Finch (Chairman}
H M Gunston

ML Lees

M A Beran

W B Wilkinson

| W Finch

R ] Harding

W B Wilkinson

] W Finch

W B Wilkinson

E | Stewart (Secrelary)
FM Law

W B Wilkinson

P G Whuehead

W B Wilkinson

JH C Gash

P G Whitehead

A G P Debney (Chairman)
M A Beran (Chairman)
N W Amell (Secrelary)
]S Wallace

M A Beran (Secretary)

Requests come not only from developing
countries but also from developed
coun'ries for use by consulianis for
overscas work applications. InMarch 1993
letiers and questionnares were seni to
recent recipients of UK components asking
for fecdback on the use that had been
made of them. Of the 64 responses
received. 54 components had been found
to be uselul or very useful, showing that the
UK components are generally really
appreciated. Sitnilar surveys w:ll be held
in the future. after the most recent
componer.ts supplied have Lad nme ‘o be
tested




Appendix 7 Links with other organisations

Collaboration with other
research organisations

UK Research Organisations

In addition to numerous collaborative
research projecis with sister instiiutes in
the Natural Environment Research
Council, the Instituie of Hydrology is
involved in collaborative projects with
more than 50 research organsatons. a
selection of which are listed here.

University of Birmingham

UCNW, Bangor

Cambridge Umversity

Cranfield Institute of Technotogy

Umversity of Durham

Unaversity of Zast Angha

Impenal Cellege

University of Manchester

Nuffield College, Oxford

Reading Universny

Rotharnsted Experimental Station

University of Sheflield

Silsce College

Soil and Waler Research Station (ADAS)

University of Wales, College of Cardiff

Hadley Centre {for Ciimate Prediction &
Research

Insutuie of Ecology & Resource
Management

Oxiord Forestry Institute

International research
organisations

IH is curremily involved in more than 40
international projects mn collaboratuon
wiih more than 200 rescarch orgams-
ahons worldwide.

Europe

Universite de Liége, Belgium

Czech Hydrometeorological Instiute

National Board of Waters & the
Environment, Hinland

ORSTOM. Montpeller, France

CEMAGREF, Lyon, France

Institut National de la Recherche
Agronomique, France

Universiiat Bayreuth, Germany

Insttut fur Wasserwirtschaft, Universiry
of Hannover, Germany

National Techmcal University of Athens,
Greece

Universita de Padua, lialy

Universita degh Studi di Bologna. Ttaly

Agriculural Universiy, Wageningen,
‘The Netherlands

Norwegian Institute for Water Research
(NIVA)

Institute of Meleorology and Water
Managemeni, Poland

Universade Tecnica de Lisboa, Portugal

Direccao de Servicos de Hydrologia,
Portugal

State Hydrologucal [nstitute, Russia

Universidad Autonoma de Barcelona,
Spain

Uruversidad de Castilla-La Mancha. Spain

Swedish Environmental Research
Institute

Rfrica

ICRISAT Sahchan Centre, Niger

Nigerien National Meteorelogical
Research Centre, Niger

University of Dar es Salaam. Tanzama

Department of Research & Specialist
Services - Zimbabwe

Americas

NHRI, Saskatchewan, Canada

Atmospheric Services Umt, Environment
Canada

NASA GFDLGreenbell, Maryland. USA

Uruversity of Anzena

US Forestiry Service

Technical [nstitute of Sonora. Mexico

Insututo Nacional de Pesquisas
Espaciais, Brazil

Ceniro de Pesquisa Agroforestal da
Amazonia Qcidental, Brazil

CZNA, Brauvil

Asia & Australasia

Avustraiian National University

Nanonal Agricultural Research Centre,
Nepal

Karnataka State Forest Departmen: India

Munisiry of Agniculture & Water
Development, Sri Lanka

Client Organisations
UK Government

Depanmeni of the Fnvironment

Ministry of Agriculture, Fisheries & Food
QOverseas Development Administration
Depariment of Trade & Industry

Welsh & Scottish Offices

National Rivers Authority

Strathclyde River Purification Board
Highland River Punfication Board

Siates of Jersey Public Services

Scotiish Namrel Heritage

UK Private Sector

National Power plc

Nauonat Gnd

Powergen

Severn Trent plc

Welsh Water plc

Binnes & Partners

HR Walhngford Ltd

Ove Arup & Pantners

Yosford Duvivier Ltd

Sir Alexander Gibb & Partners
Southern Science Lid
Hydrotechnica Lid

ICL

Logica

Servelec

National Remote Sensing Centre Ltd
Amey Roadstone Lid

British Aerospace

British Airports Authority
Crouch Hogg Waterman
ENSIS Lid

Roffe Kennard & Lapworth Ltd
United Disulleries

International

The Instiuie of Hydrology has been
commissioned to undertake hydrological
studies in more than 65 countnes, for
governments, international agencies and
private sector clienis. Projecls were
undertaken dunng 1592/93 for the
following organisauons:

Comrmssion of the European
Communiies DCs 1. XI, XiL
World Meteorologncal Organization




United Natuens Development Programme
UN Food and Agniculiure Orgarazauen
UNESCO

World Bank

Government of Lesotho

Governmen of Boiswana

Government of Qatar

Government of Hong Kong

Arab Potask Compary

Sonel/Lahmeyer

Mysore Paper Mills Litd

Philippires Atmesplenc. Geophysicil &
Astroromical Services

Appendix 8 Training and education

In acd:ton to appled rescarch ior pnvate
seclor chents, the Institute of Hydrology
also has an active programme of Technol-
agy. Transfer and Tra:ning. Research
resulis iire dissemmnated through a wide
range of publications, sofiwire packages
and tralning courses.

Courses

In the year to March 31s1 1993, the
following courses were given by [nsutute
of Hydrology staT in collaboeratnon wih the
faclines provided by Waier Tramming
Intermational at Tadley and Kilwinmng.

ERZ (1 week)

Advanced Flood Esiimanton;

The Flood Studies Report
R6 ( week)

Basic Flood Esttmation;

Flood Estimation {for Small Caichments
SP348 (1 week)

Low River Flows

[H staff contnbuted to other short courses:

River Poliution, and Flood Miigation
Dept of Civil Engineerning. Unuversity
of Bnsiol

Weather Radar & Flood Forecasting
University of Padua, [taly

Worikshop on Rainfall Cstumation and

Forecastung using Weather Radar
Nauonal Techmcal University of
Athens. Greece

Software training

7-11 Aprif 1992

HYDATA worxshop, Institate ‘or
Meteorological Traimng and Research,
Nairobi (funded by WMO & ODA)

8 July 1952

YDATA training within the CLICOM
course at Reading University

20-21 fuly 1692

QUASAR workshop, for South West Water
29 fanuary 1993

Semunars on IH sofiware packages qiven
at the software Open Day ol (H

22-27 March 1993

HYDATA workshop. Instisute for
Meteoro.ogical Traning and Research.
Nairobi (funded by WMO arxd QiDA).

Training given to university
students

institvte stafl co-supervised postgraduate
students working for doclorates at the
universities of Salford and Reading:

| Butterworih (woring in Zunhabwe)

5 Gaze (working on the SAGRE
programme in Nigetr)

A Wild (hydrometecrologica. inputs
1o the Insh Sea)

12 additen several postgracuate CASL;
students are regustered wiih the instiiuie

M. Albequerque, B5c - Soid Science Depi .

Reading University
1. Bull, BSc - Birringham University

A L Cellins. 35¢ - Exeler Uriversity

S. Evans, BSc - University of Notiinghamn

J. Fisher, BSc - Lancaster University

N iarris, BSc - Birmaagham Uriversity

S tHenworth, MSc - Southampion
University

K ]. Keyler BSc - Reading University

D A Post. BSc - Lancaster Uriversity

A Whld, BSc - Salford University

C Willamsoen. BSc - St Ancirews
Umiversity

M.]. Varley. BSc - Lancaster Unsversity

] S ] Worrall. BSc - Instutute of
Sedimentclegy. Reading Umversny

MSc studenis were hosted from the
urversities of Birrmingham Bournemouth
Deilt and University College Landon

Two months indusir:al expenence and
research traimng was qiven 10 a mathe-
matics student from Bristol University
{under the NERC competiitve grant
scheme for maths or physics siudents)

Several staff act as PhD exiemal examin-
ers at the unwversities of Lorndon, Reading
and East Anglia.

Liaison with schools

The Instiiute participates m the national
School Work Txper.cnce Scheme and five
students fro:n local schools worked at [H
for one or iwo periods duning the year i1
staff also attended school-employer link
meetings and other career-orienicd
occasiens at local schools.




Appendix 9 Visitors

Since water is central to 50 many human activities, there are many players benefiting from
hydrological R & D. These are spread throughout Government, public and private services,
agriculture, indnstry, environment and academia. Over and above regular meetings which take
place with other researchers and our customers, the work of the Institute continually attracts
many visitors with wide interests in water across business, academic and planning issues from
throughout the UK, the European Community and from many other overseas countries.

The Institute, 1ogeiher with the British
Geological Survey Hydrogeological
Group. presented Water Sciences at
Wallingfordto the UK water industry on 1st
October 1952 Representatives attended
from the recenily [ormed Water PLCs,
other Water Companies, The Scottish
Office, Water Services DoE(NI}), Scoltish
Regional Counclils and British Water
Associations. Demonstrations and semin-
ars presented work related to water
resources and water qualiiy issues. asset
management, nformation support sysiems
for operational water managemert and the
National Surface and Groundwaier
Archives at Wallingiord

A second Open Day in January 1993
allowed some 100 visitors to see
demonstrations of sciennfic software and.
through seminars and workshops, 1o
examine applications and the underlying
science across a range of products
designed 1o place IH know-how in the
hards of praciitioners. Visilors were from

many of the majer UK environmental
consultants and consulting engineering
firms, National Rivers Authority regional
offices, Scotiish River Punification Boards,
Local Authorities, Water PLCs, several
HEIs using H software for teaching. and
from other UK research institutes with
interests in screntific software as a route
for technology transfer.

The Institute regularly hosts visits explain
ing the role of NERC and research in
hydrclogy to crganised panties During the
year we were dehghted to welcome 20
students from the Waier Resources
Technology and Management MSc
Course. University of Birmingham and a
party of 30 students and lecturers from the
Wageningen Agricultural Uruversity posi-
graduate Soil Water and Atmosphere
course Durning Sepiember 1952 we
entertained a pany of 15 Czechoslovakan
experts from Water Boards, Meteoro-
loqecal and Water Research Institutes and
the Ministry of Environment as pan of a

~visiited 10

familiarisation tour of the UK waier
industry. Closer to home the Chairman and
Members of the South Oxfordshire District
Council. our neighbours at Wallingford,
learn more about the
organisation of environmental research in
the UK and the work of IH i support of the
UK walter industry.

In june 1992 the Ri. Hon. Michael Howard
(then Secretary of Siaie for the Environ-
ment) visited [H scientisis at the field site
notth of Manaus where the joini Anglo-
Brazihan ABRACOS project 1s invesngat-
ing chmatic cffects of Amuazonian
deforestation

Bi-lateral collaboration and study tours
funded by the British Council provided
opportunities for many overseas visitors
10 spend periods ranging from 4 day 1o
several weeks at the Insutute. Visitors from
Hungary, Chile France, Russia. japan,
lialy, Hoiland, Poland. Germany, Kenya
and Brazi were received durning 1992/93.
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Appendix 11 Abbreviations and acronyms

ABRACOS
ADAS
BOD
BOREAS
CLIMEX
DOE
EFLDA
FRIEND
GCIP
GCM
GEV
CEWEX
GIS
HAPEX
HRI
HYREX
IDNDR
IGBP
IHACRES

IUCN
LCPD
LCiS
LRTAP
MAGIC
MITRE
MORECS
NRA
SLIM
SSIRC
SVAT(S)
TIGER
UNECE
UNESCO
WCP

Anglo-Brazilian Amazonian Climate Observanonal Study

Agriculural Development and Advisory Service (MAFT)

Biological Oxygen Demand

Boreal Ecosystems — Aimosphere Study

Climate change Experiment

Department of the Environment

European Field Experiment for Desentificaiion-threatened Areas

Flow Regimes from Intemational Experimental and Network Data

GEWEX Continenial-Scale intemational Project

General Circulation Model

Generalised Cxtreme Value

Glebal Energy and Water Experiunem

Geographical Information System

Hydrosphere Atmosphere Potential Evaporation Experiment

Horticuliure Research Iniernational

Hydroloqical Radar Lxperiment

International Decade for Natural Disaster Reduction

Iniernatonal Geosphere Biosphere Programme

Identification of umt Hydrographs And Componenis from Rainfall
Evapotranspirailon and Streamflow data

International Union for the Conservaiion of Nawre and Natural Resources

Large Combustion Plam Directve

Land Ocean Interacton Study

Long Range Transboundary Air Pollution

Model of Acidification of Groundwater in Catchments

Met Office [H Terrestnal model

Met. Office Rawnfall and Evaporation Calculation Syslem

Naticnal Rivers Authority

Soil Leaching Intermedhate Mode!

Soil Survey and Land Use Research Centre

Soil Vegetauon Atmosphere ‘Transier (Scheme)

Terrestrial Initiative m Clobal Environmental Research

United Nations Economic Commussion [or Europe

United Nations Educattonal Scientific and Cultural Organization

World Cl:imaie Programme
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