Application of regional climate data as input for hydrological modelling
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Summary Calibration results RCM selection

The goal of this study was to check the suitability of application of regional climate 350 oot
model (RCM) forcing data for hydrological modelling. 300 N _ _ | mp
The calibrated hydrological model was employed for the run-off calculations of Penalty function and |ts. - =
climatic reference period (1961-1990). The first step of the study was to statistically | compor\ents thgt .chara.cterlze
compare (1) observed discharge, (2) modelled discharge using observed temperature > | re!atwe prediction Sk'”_Of
and precipitation as the forcing, (3) modelled discharge using the temperature and w0 | | dn.‘fejrer?t RCM runs. Pis
precipitation time series from the best RCM as the forcing. The monthly average 100 PrEIPIEION, [T ST pErE. e
observed discharge agrees well with the modelled discharge in case of usage of the 50 an.d (.:V 15 coeff|.C|.ent.of
observed forcing. The agreement of observed discharge with modelled discharge variation of precipitation.
using RCM data is rather disappointing, especially during winter and spring snow

melt flood periods. Usage of the meteorological forcing from the RCM’s reference

period overestimates yearly average discharge by approximately 70%. . . :

The second step of our study was to modify and use the modified RCM data as an I\/Ieteorological data Aiviekste dISCharge
input for hydrological modelling. The modification method relies on equalizing of - £ : >
S modification
temperature and precipitation histograms between observed and RCM data for each § Temperature-precipitation diagrams for observed data : SMHI/HCCTL SMHI/HCCTL

5 . =KNMI/HC1
day of the year and each observation location. We show that calculated monthly B (obs), RCM control period (ctl), modified RCM control —KAMIHCL e

average discharges agree quite well with observed in the case of use of modified ‘o period (modctl) e \ —DMI/ECC

RCM data as a forcing. : “0-0bs. meteo
In the third step we applied RCM modification method to the climatic scenarious A2
and B2 from selected regional climate model and calculated corresponding

rological scenarious.
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Conclusions

The agreement of temperature-precipitation
correlation cannot be significantly improved by the
modification method. Both modified and
unmodified RCM output overestimates positive
49/ [ IS _ correlation between temperature and precipitation
0o S MIREESL UL Fes 5828 during autumn/winter (Nov-Feb) for all of the 4
content f'ﬂA Y RPRUDENCE. »q", considered models. It means that, on average,
w R ' snow  percentage  in  precipitation s
Db RN FYE L 74 underestimated. Some of the models may
" 48 overestimate negative correlation during summer

months.
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downscalable up to the finite element level. The hydrologica
cycle is resolved for the lowest hierarchi .

U

The main features of the future hydrological regime
for our region were revealed, namely,
»yearly average run-off will decrease,
»winter run-off will significant increase,
»value of the peak discharge during spring snow-
melt will be significantly smaller,
»spring peak shifts will occur earlier
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