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Motivation

Goal : Application of ALADI N- VI ENNA

(Ax=10km) precipitation forecasts in Al pine
wat er shed hydr ol ogy

Problem Scale difference betwen LAM and
hydr ol ogi cal nodel!

Parts:

- Probl em

- Determnistic downscal i ng
- Stochastic downscal i ng
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Hydrological simulation
Model : WASI M ETH

target area: Ticlno-Verzasca-Mggi a wat er shed
(total area: 2627knt2)

period: MAP SOP, autumm 1999 o s s

subcatchment
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Hydr ol ogi cal forecasts need
net eorol ogi cal forecasts, esp.
guantitative precipitation forecasts!

I n case of short-range forecasts these
shoul d be provided by a LAM e.g. by
ALADI N.

Bodo Ahrens and Alexander Beck
Comparison of dynamical and stochastical downscaling in the framework of ALADIN

2™ SRNWP-Workshop on Statistical and Dynamical Adaptation, ZAMG, Vienna, 5-7 May 2003

Institut fur Meteorologie ==
und Geophysik A&
Universitat Wien ‘gl




ALADIN-VIENNA -> WaSIM-ETH

Obs. precip. and discharge vs AVI 40km
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Scale problem

hourly acc. precipitation fields:

AVl 40km Prec. Radar 1km

- [
e

OEECOOCOEN

Pl: How to estinmate area precip. rate?

P2: Coarse-grid AVl 40km fi el ds
underestimate spatial variability!
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Runoff vs resolution of precip.
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Downscaling Is necessary!
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Downscaling of AVI40km
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Experimental ALADIN-nh (c25)

non- hydrostatic, sisl-3tl
Ax=4km At =75s, adjusted diffusion coeff.
one-way coupling, 1h tine step

W th convection paranmeterization
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MAP SOP mean precipitation
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~ TVM time series
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Hydr ol ogi cal simulations are not
| nproved wth physically downscal ed
precipitation | nput!

-> Systenmatic over-estimation of
or ogr aphi c i npact!?

st ochasti cal downscal I ng:
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Scaling investigation

Signal at scale L

Haar wavelet at rel. scale 2™

Multiplicative multiresol ution

deconposition of radar data ‘ i

Signal at scale 2L Fluctuations at scale 2L
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-> scal e-i nvariance: o} =2"""xo}, x=,hor,vert,diag

Variance of nmultipliers vs scale (resolution):

K(hor) =0.211 K(vert) = 0.286 K(diag) = 0.51
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Stochastic downscaling scheme:

spati al t enpor al
scaling:
scale Ky et GR],GRJ_1 o G
! Per si stence respected by
31 multipliers with: o J*1

multiplier persistence wth
probability P=P(Scal e, v)

coarse scale signal
(e.g. Ax=16 km )

v

multipliers with: 6 =

J-1 signal multipliers with: "1 e
: <
¢ )/////
1 signal multipliers with: 6k1 g
v /
0 signal
(e.g. Ax=1 km)

-> dynam cal ani sotropic m cro-canoni cal
bounded mul tiplicative random cascade

Bodo Ahrens and Alexander Beck
Comparison of dynamical and stochastical downscaling in the framework of ALADIN
2™ SRNWP-Workshop on Statistical and Dynamical Adaptation, ZAMG, Vienna, 5-7 May 2003

Institut fir Meteorologie
und Geophysik
Universitat Wien &




Evaluation

sv(22.9.1993, 0830 UTC)

o | = radar seees Up{16km)
Precip @ | e resamp ===« down{1km)
[mm/h] -
] >1e. .
[] 6.3-16. FE @ I - o eppeee
[] 2560 E F.._._.___._.-...-....-...------
Wi1o25 , 2 4
E ;
M o410 £
Woios S5 o |
N
. <016 MTLETTTTY
o -
I T I I I |
0 10 20 30 40 50
lag [km]

-> Ahrens, J. Geophys. Res., 108D8, 2003

Institut fir Meteorologie
und Geophysik
Universitat Wien

Bodo Ahrens and Alexander Beck
Comparison of dynamical and stochastical downscaling in the framework of ALADIN
2™ SRNWP-Workshop on Statistical and Dynamical Adaptation, ZAMG, Vienna, 5-7 May 2003




Test with radar data
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runoff [mm/h]

Downscaling-exp. with AVI40km
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Downscal
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Conclusions

e km-scale precipitation fields are necessary in hydrological

applications

* deterministic forecasts (EPS) will be the expensive future,
but are not robust nowadays

* stochastic downscaling (in combination with simple
conceptional approaches, like orographic effects etc.) is
cheap and robust

* most importantly LAM precipitation forecasts at the
present-day LAM scale (10km) has to be improved
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