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HBV MODEL IN THE GRADE INSTRUMENT

= 15 sub-basins
» GLUE analysis
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GRADE INSTRUMENT RESULTS

Frequency - discharge curve: GRADE Meuse
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RESEARCH OBJECTIVE

» To study the effect of hydrological model structures on their capability
to reproduce statistical characteristics of extreme high flow events
using synthetic weather series.
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IMPORTANT RESEARCH ASPECTS

» Model selection
= Calibration process
» Hydrologic routing
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MODEL SELECTION

= Conceptual hydrological models
= GR4J

= Hymod
= HBV
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CALIBRATION PROCESS

= Aggregated objective function

NS * NS

ﬁ = —_—
1+|RVE]| 1+|RVE|+ IREVE(T—10)I-;IREVE(T—ZS)I

= Optimization algorithm
= SCE-UA

*Akhtar, M., Ahmad, N., & Booij, M. J. (2009). Use of regional climate model simulations as input for
U N IV E R S ITY 0 F TW E NTE . hydrological models for the Hindukush-Karakorum-Himalaya region. Hydrology and Earth System Sciences,

13(7), 1075-1089. https://doi.org/10.5194/hess-13-1075-2009
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HYDROLOGIC ROUTING

basin numbersﬂ Stenay ﬂ hours ﬂ days ﬂ applied lag §d
1 St-Mihiel, Stenay 17.35 0.72 0.7 . .
» Lag of the discharge per sub-basin
Chooz hours days applied lag
2 Carignan ,Chooz 32 1.33 1.35 = Same routing for each model
1,3 Stenay ,Chooz 32 1.33 1.35
5 Membre ,Chooz 8 0.33 0.35 : :
° Treignes Choos . oD e = Based on discharge at Monsin
1,2,3,4,5,6 Chooz, Borgharen 16 0.67 0.65
8 Gendron,Borgharen 13 0.54 0.55
7,9 Namur-Salzinne,Borgharen 7 0.29 0.3
10 Tabreux,Borgharen 7 0.29 0.3
11 Martinrive,Borgharen 7 0.29 0.3
12 Chaudfontaine,Borgharen 5 0.21 0.2
13 Statte,Borgharen 4.97 0.21 0.2
14 Namur - Monsin, Borgharen 0 0 0
Directly from Berger & Mugie, 1994
Estimated based on Berger & Mugie, 1994
Assumed lag
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CALIBRATION/VALIDATION RESULTS

AGGREGATED OBJECTIVE FUNCTION

Aggregated objective function value for each sub-basin
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CALIBRATION/VALIDATION RESULTS
NASH-SUTCLIFFE COEFFICIENT

NS value for each sub-basin
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CALIBRATION/VALIDATION RESULTS
RELATIVE VOLUME ERROR

RWVE value for each sub-basin
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CALIBRATION/VALIDATION RESULTS
AVERAGE OF REVE(T=10) AND REVE(T=25)

Combined REVE(10/25) value for each sub-basin
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CALIBRATION/VALIDATION RESULTS SUMMARIZED

= Objective function values GR4J/HBV are comparable

= |n general Hymod shows “lower” objective function values

= NS value is better in validation period/other objective function values
are better in the calibration period.
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(HYDROGRAPH PERIOD)
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5000

4000

3000

2000

1000

GUMBEL PLOT YEARLY MAXIMUM DISCHARGES

Gumbel plot Monsin

- WG grdy
+ | WG hymod
. 't i + WG hbv
_,,,..-r-“""'..::tt*‘ ’ m  observed
M””“‘
=
& = 2
™~ = =
W ki -
= = il
-2 H 2 4 & 8 10 12

return period{Gumbel scale)

UNIVERSITY OF TWENTE.

2017-10-19 21



REMARKS

= Research scope
= Uncertainty
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QUESTIONS ?
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