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OPERATIONAL TEMPERATURE INVERSION IN SOUTH POLAND

Freqguency and intensity of temperature inversion occurance in Voivodeship Malopolskie was on investigation.

ALARO-v1B (CY40T1) Operational Domain: That territory has big topographic diversification. We compare the measurements of temperature gradient with

E040 domain:

AROME model results. There were used pairs of land stations (one in valley, second on top of the hill) to estimate

4.0 km horizontal resolution, 789x789 grid points, tempereture gradient between them. Also vertical profiles from balloon soundings were used.
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SAL MEASURE
Best forecast while temperature gradient between -1°C /100m and 0°C/100m (no temperature inversion)

Harp package was employed to obtain SAL (S for structure, A for amplitude and L for location) quality measure for Strong inversion (gradient > 1°C/100m):

verification of precipitation. shiny package was use to show results of HARP work. @ cloudiness 0/8 — 3/8 in majority of events,

® no wind or wind (4m/s — 5m/s) from “privileged” direction i.e. S or SE or in case of Zakopane meteo-station N
or NE

Results are plotted as scatter plots S vs A and dot colour for L and as variation of each of SAL components in

period taken into account (AROME from March 2018, other models added successively).

Results are shown for given: TESTS OF HIGH RESOLUTION FORECASTS

* model (AROME, ALARO, COSMO0028, COSMOO070, COSM0140, UM) or models (in order to compare the
PERIOD: 1 Jan 2017 — 16 Feb 2017 (33 days)

results)
+ cumulation of precipitation (1h, 3h, 6h, 12h, 24h) sl E e OBSERVATIONS:
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* model run (r00 for now) resolution: 2km, fc-horizon: 30h, levels number: 60, run: r12, time-step: 1h, fc-time: 06h-30h BALOON SOUNDING (see above)
S e s AROME (P020)

resolution: 2km, fc-horizon: 30h, levels number: 60, run: r12, time-step: 1h, fc-time: 06h-30h METEO-STATIONS (see above)

HARP spatial verification RESULTS: RMSE - 2 m air temperature
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COMPARISON OF AROME 2km, AROME 1km AND ALARO nhyd MODELS RESULTS

MODELS: OBSERVATIONS:
AROME (P020)
resolution: 2km, fc-horizon: 30h, levels number: 60, run: r12, time-step: 1h, fc-time: 06h-18h SNLRIONSOEINPING (G52 Eloas)
AROME (P010)
resolution: 1km, fc-horizon: 18h, levels number: 105, run: r12, time-step: 1h, fc-time: 06h-18h METEOQ-STATIONS (see above)
ALARO nhyd (E010)

resolution: 1km, fc-horizon: 18h, levels number: 105, run: r12, time-step: 1h, fc-time: 06h-18h

RESULTS: RMSE - air temperature gradient RMSE - air temperature
model vs. pair station Model vs. sounding
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Fuzzy verification (FSS, HK, ETS) are calculated for models as above as well but problem with presentation AROME (P020) model. Paie staion number Altitude [m AGL]
(values are calculated properly but threshold vs spatial scale tables are filled in not proper way) There are not significant differences in results while the resolution of model is enlarged (left). As for air

temperature sounding the best results are obtained by ALARO nhyd (E010) (right).
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