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Preface

This symposium focuses on regionalization which is a scientifically and
practically important subdivision of hydrological science. TWo broad
approaches are encompa$ed in the term "regionetization":
- QuantitTing the components of the hydrotogical cycle at a regional scale

as opposed to a plot or catchment scale;
- Establishing lints between hydrological variables and the physiographic,

climatic and land cover characteristics of the region.
Regionalization enables hydrologists (i) to order and understand their

observations; (ii) to constnrct models at the basin scale from knowledge and
data which have been accumulated from smaller scale units; and (iii) tJ make
predictions about hydrological quantities at sites where data are absent or
inadequate, frequently for design purposes.

A clean subdivision of any conference progr:rmme into neatly separable
themes is never easy; the result says as much about the outlook of the
individuals responsible for the programme as it does about the intrinsic
components of the science. Regionalization is not different; this conference
has been dMded into three main topic much as described above, concerned
with dat4 with models, and with prediction. IndMdual papers oi .ourse are
never so obliging aird frequently span two or more of the cirosen topics

contributions to the first topic consists of those papers which are
strongly observationally based and which descnbe procedures for acquiring
regional data or for field measurement of parameters used in regional models.
Three papers illustrate the importance of remotely sensed aati - those by
Grumazesca et al. and servat & Lapetite illustriting in different ways the
need for data processing structures tailored to the regionalizing requirements.
These two papers use satellite sensing whereas Matidid & Fege5-, apilication isground based. The more classic approach to regional dita aiquisition is
found in Georgiadi et al.'s paper although the nied for rt*.tur. is stillparamount. Tlvo papers describe the use of isotopes to parameterize regionalmodels. Both Gieske et ar. and Herrmann et al. are concerned with
regional recharge; the former anacks the problem from bottom up byquantiffing the spatial variarion, the latter embarks on a top down approach
taking the systems view of the water budget.

The scene for the second topic is set by Becker & pfeutzner whopresent a philosophical framework for regionalization. Shmakin &
Ananicheva's paper pursues this theme through the enerry balance and DeVries & Gieske's implements Gieske,s earlier pape; in a semiariO
environment. other papers in this group are concerned with modelling
problems in particular environments or for particular applications: e.g. two
papers are concerned with flood genesis - Bergmann et al. with the statistical
distribution and cosandey & Didon-Lescot with the physical conditions
determining the onset vehvilkiinen and Maksimovii ac rrrorolrsson s papers
relate to- modelling probrems in . snowy regions. papers by Bonacci and ojo
are largely descriptive of the respective hydrological ionditions to be found inparticular environments.
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heface

Riggs provides us with a general framework for the third topic
concerning prediction and hydrological estimation by the regional approach"
Tlvo further methodological papers, from cavadias and clarke & Montenegro
Terrazas are followed by a group of papers in which multiple linear regression
ys applied to establish prediction equations for various purposes and localities
Reimers and Mimikou present relationships for a range of variables in drier
regions; ostrowski, Ando and Shentzis show them for flood evaluation; Filon
and Domokos & Gily6n-Hofer are concerned with variables from the low
flow range; and Ferraresi gives a thoughtful account of the regional
distribution of sediment yield. The recent trend to broaden regionalization
away from flood estimation to other hydrological variables is maintained in
this sample.

IvL A- Beran
Instiute of Hydrolog, Waltingford

Acfurdshire OX10 8BB, UK

vt

l I

I

I

i
I

i

l
I

!

I



I
i
ItI
I
I

I
i

I
Il
I
I

Pr6face

ce colloque est centre sur Ia rdgionalisation, subdivision de la science
hydrologique importante sur le plan scientifique comme sur le plan pratique.
Deux approches g6n6rales sont comprises sous te terme "r€gionalisation,':
- Quantifier les composantes du cycle hydrologlque a une dchelle rdgionale

par opposition i l'analyse ponctuelle ou i l,echelle du bassin versant.
- Etablir des liaisons entre les variables hydrologiques et les

caractdristiques physiographiques, climatiques et le type d'utilisation des
sols de la rdgion.
La r6gionalisation permet au hydrologues (i) de mettre en ordre et de

bien comprendre leurs observations; (ii) d'6tablir des modBles i l,dchelle d,un
bassin i partir des connaissances et des donn6es qui ont 6t6 accumul6es sur
des unites de plus faible surface; et (iii) de procdder i des prdddterminations
quantitatives concernant des variables hydrologiques pour des sites of les
donndes sont absentes ou insuffisantes, fr6quemment pour des projets
d'am6nagements.

une diuision claire de tout progamme de confdrence entre des thdmes
nettement sdparables est rarement facile. Le resultat refldte aussi bien le point
de we des diverses personnes responsables du programme que les
composantes intrins0ques de la science consid6r6e. La rdgionalisation ne fait
pas exception i cette rdgle; cette conference a 6t6 subdivisde en trois sujets
principaux, tels qu'ils ont 6t6 d6crits plus hauts: les donn6es, les moddles ei la
prdd6termination. Naturellement les communications individuelles ne sont pils
astreintes i des rlgles aussi strictes et il arrive frdquemment que certaines
s'6tendent sur deux des sujets qui ont et6 choisis ou m6me plus.

Les contributions au premier sujet consistent en communications qui
sont basdes strictement sur le probldme des observations et qui ddcrivent des
m6thodes pour acqu6rir des donn6es i l'6chelle r6gionale ou pour proc6der i
des mesures sur le terrain de paramdtres qui seront utilis6s dans dis mod0les
rdgionaux. Trois communications illustrent l'importance de donn6es obrtenues
par t6l6d6tection - celles de Grumazescu et al. et de servat & Lapetite
mettant en 6vidence de fagons diff6rentes la n€cessite d,ajuster les structures
de traitement des donndes aux besoins de la rdgionalisation. Ces deux
communications utilisent des donn6es obtenues par satellites alors qu€
l'application de Matidid & Feges est bas6e sur des donn6es coltect€es au sol.
on trouve I'approche la plus classique d'acquisition de donndes i l,6chelle
r6gionale dans la communication de Georgiadi et al. quoique le besoin d,une
structure ad6quate reste encore d'une extrGme importance. Deux auteurs
d€crivent l'utilisation d'isotopes pour ddterminer les paramdtres de modBles
r6gionaux Gieske et aL et Herrmann et al. sont tous deux int€ressds par la
recharge I l'dchelle r6gionale; le premier saisit le probldme depuis le fond
vers le haut en quanfifiant les variations spatiales, le second entreprend une
approche du haut vers le bas consid6rant d'un point de vue systemique Ie
bilan hydrologique.

k d6cor est mis en place pour le second sujet par Becker & pfeutzner
qui pr6sentent un cadre philosophique pour la rdgionalisation. La
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hCface viii

communication de Shmakin & Ananicheva prolonge ce theme par la
considdration du bilan d'dnergie et celle de Dr viies & Geisre met en oeuwe
Ies principes de la communication de Gieske et at. cftee pG haut aans
unenvironnement semi-aride. D'autres auteurs dans ce goupe ;,int6ressent auxprobldmes de mise en moddre dans des environnemen-ts particuliers ou pour
certaines applications; deux communications sont reratives i ra gendse des
grues - Bergmmn et ar. avec ra distribution statistigue et c6sandey &
Didon-I-escot avec les conditions physiques du d6part de t,dcoulement rapide.vehvilliiinen et Maksimoviri & Thorolfsson traitent les probl0mes aL moaeles
dans les r6gions affect6es par les prdcipitations neigeuses I-es communications
de. Bonacci et ojo sont plutot consacr6es i ra descripuon oi, ,onditions
hydrologiques que l'on rencontre dans des environnemero p*iirrrl*

Riggs nous fournit pour le troisiEme sujet un cadre gin6ral qui concernela pr6d6termination et les estimations hydroiogiques par i,approcnl regionale.Deux autres communications mdthodorogiqu"r de cavadias et de crarke &Montenegro Terrazas sont suivies p* irr groupe de communications dansIesquelles les r6gressions multiples 
-lin6aires- 

sont utilisdes pour Jiablir des6quations de pr6d6terminations pour divers p.ru*eri", .i diversenvironnements- Reimers et Mimikou pr6sentent des ierations poui des seriesde variables dans des rdgions plutdt siches; Ostrowski, anao et ihenais en
1o..r1"r_r_ 

dlautres pour l,dvaluation des debits de crue; pilon et Domotcos &Gilydn'Hofer s'int€ressent aux variables de basses earu; Ferraresi prdsente unesituation prudente de la distribution r6gionah or tu production d^e sediments.on voit par cet 6chantillon d'expo-ses que ra tendance i drargir rardgionalisation A d'autres variabres hyd-rologiquis que res crues se confirme.

lvL A- Beran
Instiu u^of IIyMog, WaWndbd

Oxfordshire OX10 EBB; UK

i
T



Contents

Preface
Pr6face M. A. Beran

1 DATA ACQI.IISMON

Remote-sensing techniques for determining the regionally variable
characteristics of drainage basins H. Grumazescu
G. Stancalte & C. Ungureanu

Data acquisition within a regional scale. The experience of the
remote satellite transmission in West Africa E, Servat &
J. M. Lapetite

A contribution to research of evapotranspiration using remotely
sensed crop temperature B. Matidid & M. Feget

Temporal and spatial variability of soil moisture reserves in a
forest-steppe landscape (based on KUREX 88 experiment)
A. G. Georgiadi, S. V. Yasinski, A. V. Meleshl@, L. M. Ktaev &
V. I. Shadin

Groundwater recharge through the unsaturated zone of
southeastem Botsvana: a study of chlorides and environmental
isotopes A. Geiske, E. Selaolo & S. McMullan

The environmental tracer approach as a tool for hydrological
evaluation and regionalization of catchment systems A. Herrmann,
B. Finke, M. Schdniger, P. Maloszewski & IA. Stichler

2 FTYDROLOGICAL MODELLING

Larger-scale hydrological modelling for regional transferring of
hydrological information A. Becl<er & B. PftrcEner

Water and heat exchange on diflerent types of land surface on the
northern slope of the central Caucasus A. B. Shmakin &
M. D. Ananicheva

A simple chloride balance routing method to regionalize
groundwater recharge: a case study in semiarid Botswana
L l. De Vies & A. Gieske

v
vii

3

ir

27

25

33

45

*
ra

.'1
,&

*
:.
:

6L

69

'+

l

d

d

81

EI

lx

I
{I
I
I
i

j



Contents

A distributed model describing the interaction between flood
hydrographs and basin parameters H. Bergmann, G. Richtig &B. Sackl

Etude des crues c6venoles: conditions d,apparition dans un petit
bassin forestier sur le versant sud du ttoni tozere, Franc€
C. Cosandey & J. F. Didon-Lescot

Physically-based snow-cover model Beral Vehvilltiinen

Effect of regionar climate conditions on the rainfa,-runoff processin urban catchments: the case of snowy surfaces C. Ua*si*orii-& S. f. Thorolfsson

Regionalization in karst regions Ognjen Bonacci

Variations in hydroclimatic components and the concept of
regionalization in West Africa Oyedirao Oio

3 REGIoNAL TRANSFER MoDELLING

Estimating flow characteristics at ungauged sites H. C. Riggs

Tr^.To*:fl correlation approach to regionat flood estimationu, D, LAVAa\AS

The use of L-moments for regionalizing flow records in the RioUruguai basin: a case study -Robin 
T.'Ctarke &

Luis Edgar Montenegro Tenazas

Estimating hydrorogicar par:rmeters from basin characteristics forrarge semlarid catchments w. Reimen

ljg-_"I analysis of hydrological variables in GreeceMaia Mimikou

A rainfall-runoff model for small ungauged watersheds in poland
Januy Ostrowski

Regionalization of parameters using basin geology, land use, andsoil type for use in a srorm rainfall-runoffielationship
Yosihisa Ando

A model for forecasting runoff from mountainous riversI. D. Shenais

x

9t

103

117

t27

135

147

159

177

179

187

195

203

ztt

2t9

I
:

i
I
I

I



xI

The Weibull distribution applied to regional low flow frequency
analysis P. l. Pilon

Regionalized estimation of reservoir capacity-yield curves in
Hungary M. Domolos & A. Gilydn-Hofer

The regionalization of fluvial sediment yield in Emilia-Romagna
(northern Italy) M. Fenaresi

Contents

227

?i9

253

i
tI

i
{

t-_

I

I
t

Irl
t
1

{I
t
i
*

t
T
E
{
,i

*
{
j

*
s
,'

:

t


