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Introduction

droughtsin the CarpathiarBasin lackof objectivelyobtainedhydrologic
increase in frequency ” data (i.e. evaporation runoff, infiltration,
increase in intensity subsurfacestorage
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Aims

Threemodelswere chosento calculatehydrologicparameters
Budyko, HEC-HMS, MIKE SHE

Thequestionsare:

1. Based on available climatic and geographical data, how the models estimate surface
runoff over the studied catchment? How accuratethe modeledparametersare? Which
modelresultsfit bestto measuredcontrol value®

2. How much water leaves the catchment due to surface runoff and drainage?
How muchwater canevaporateor infiltrate overthe catchmen®

3. What conclusions can be made about the results of hydrologic modeling?

et o e @ http://wahastrat.vizugy.hu/
European Union (WAHASTRAT HUSRB/1203/121/130)



_ ) ) » ?
Good neighbours AHA \/ \J
creating ]
common future .
Hungary-Serbia

IPA Cross-border Co-operation Programme

Methodology

[ Spatially concentrated]

Conceptual (physical)

Empirical models Hydrologic model models
Calculationis basedon Calculations basedon
theoretic and statistically the lawsof physics

determinedcorrelations

{ Spatially distributed ] _
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Budyko model
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R = P*exp[-B*(36400*T*P1 + 104)]

spatiallydistributed variant
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- 10,75 °C

éves csapadékodsszeg (1990-1999)

- 571

- 528 mm

flow accumulation

calibrationparameter meanannualtemp.

annaulprecipitation
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Budyko model

Proposedx valuesdeterminedby geographicatonditions(Keveb 2 @12Q08)

runoff rating description a
verypoor cellisdistantfrom drainagecanals forest 2.9
poor ploughland but no canalin cell 2.8
medium ploughlandwith canalin cell 2.7
good there is aremarkablecanalin the cell 2.5
verygood severalcanalsn cell 2.4
perfect urbanareawith canals 2.3
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Budyko model

Annualrunoff calculationsvere basedon two time series:

1. Yearlyprecipitationandtemperaturevalues
2. Tenyearmeanprecipitationandtemperaturevalues(proposedby KeveN o v 2009)

year precipitation [mm] mean temp. {C] a decade precipitation [mm] mean temp. {C] a
199C 405 11,6 2,7 19901999 553 10,8 2,4
1991 636 10,3 2,7 1991-2000 542 10,9 2,4
1992 477 11,6 2,7 1992-2001 546 11 2,4
1993 434 10,7 2,7 19932002 541 11 2,4
1994 413 12,2 2,7 19942003 545 11 2,4
1995 591 10,6 2,7 19952004 574 10,9 2,4
1996 572 9,5 2,7 19962005 587 10,9 2,4
1997 542 10,1 2,7 1997-2006 587 11 2,4
1998 602 10,9 2,7 19982007 583 11,2 2,4

averagevalues- lower errors
more accuratemodel???
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Subbasin-s

Spatialdistribution basedon:

.
A subcatchments
A dendrical water network

\L\ 9- Subbasin-11 i

o
-

=2

Reach-1

|

) Junction-6

@ http://wahastrat.vizugy.hu/

The project is co-financed by the
European Union

(WAHASTRAT HUSRB/1203/121/130)



common future wA )
Hungary-Serbia

IPA Cross-border Co-operation Programme

HEC-HMS model

Problems:
Thereis nodetailedmanualabout calculationmethods
Sufficientliterature is not available

Numerousinput parametersrequired...
..without referencevalues(i.e. Soilmoisture parameters infiltration, evaporatior)

Lack of input data suitable for simulation runs.

Simplification
(Accuracy..)
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MIKE SHE model

oNo other tool or combination of tools can match MIKE SHE in
terms of seamless integration of all the important processes of the
hydrologic cycle at catchment scalevwan.mikebydhi.com

A Integratedmodelingof hydrologicprocesses
) A Optionally detailed sub-processes
(canignoreunknownor deficientdata)

A Dynamic feedback - effects of sub processes on
each other are measurable
(suchasgroundwaterandrunoff correlationsetc.)

e

=

b —  being assembled!
Unezr CansiEiEn
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Results of Budyko modeling
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differencesof spatiallydistributed and undistributedmodelvariants
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accuracyof modelresults
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Results of Budyko modeling
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Conclusions of Budyko modeling

Strenght:
A TheBudykomodel strenghtisits simplicity
only yearlyprecipitationandtempreture datais necessary
A Thecalibrationof the varyingcatchmentparameteris fastand easywith regressions
A Atlargertemporalscale the modelgavereasonableaesults

Weakness:

A No storedwater quantity canbe estimated(only evaporationis took into consideration

A Modeledannualrunoff valuesare pressedwith higherrors

A Thereis nonotable correlationbetweenannualrainfallandrate of errors

A Spatialdistribution is definedby the modeler(a parametervariesmore than precipitation)

Highlights:

A Annualrunoff cannot be describedby only rainfallandtemperaturedata
A Subsurfacénfiltration and storagecanbe evenmore significantprocess
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European Union (WAHASTRAT HUSRB/1203/121/130)




common future J wA RA

' / h { /
Hungary-Serbia

IPA Cross-border Co-operation Programme

Preliminary results of HEC-HMS modeling

Model #1:

A noevaporation
A noinfiltration

A nowater storage

A discharge rate = 10-20 x
measured!

A very high and short peaking of
flood waves

A no water retention

The project is co-financed by the
European Union

Model #2:
Evaporatiorand storagecalculations
require unknownhighresolutionsoil data

A No way of in-model simplifications

Calculatedn excel
A reduced rainfall

<

A reduced runoff

A evaporation
A runoff coefficient}

watershed geometry???

@ http://wahastrat.vizugy.hu/
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Preliminary results of HEC-HMS modeling
Watershed geometry -

e
A Onlyareaistook into consideration |
A No slopeand runoff concentrationis counting 5
Calibrationpossibilities ?
Clark unithydrographtransformmethod -
time of concentration(hrs) e

storagecoefficient(hrs)

Time ofconcentration= 192hrs
Storagecoefficient= 384hrs semi-empirical model
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Preliminary results of HEC-HMS modeling
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Preliminary results of HEC-HMS modeling
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Preliminary results of HEC-HMS modeling
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Preliminary results of HEC-HMS modeling

2011
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Preliminary results of HEC-HMS modeling
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Preliminary results of HEC-HMS modeling

2011
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Preliminary results of HEC-HMS modeling
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,,Pre-conclusions”

A The HE@&IMSmodelgivesreasonablebut not accuraterunoff valuesover certainperiods
(accuracys suitableonly for tendencyanalyse}

A Accuracy greatly decreases during, or after drought events

A Subsurface storage significance is confirmed

Thesimulationran in a semiempiricalway
A evaporation soil moistureand groundwaterconditionsmustset properly
A griddeddataalsoneeded

Further investigations on model components and imputs are necessary
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KOSZONJUK A FIGYELMET!
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