WRF Modelling System Experiments With Different Land-
Surface Options

Juan Ferreira*, Carlos Marques, Alfredo Rocha amadGoncalves
Department of Physics, Campus de Santiago, UniyersAveiro, 3810-193 Aveiro,
Portugal
*lJuan@fis.ua.pt

1. Introduction

In this study, we present some results of the Wed®esearch and Forecast (WRF) modelling
system with different land-surface schemes. Thesalts are from a WRF 48 hours forecast
in the autumn season (22nd 28' November 2004). The purpose of the study is tdueve
the effects of the different land-surface modekilable in the WRF modelling system on the
predicted 2-meter temperature over Portugal.

2. Experiments

For these experiments we had used a single dom#ir3® km horizontal resolution centred
at the Iberian Peninsula. This domain uses 26oartevels, with the model top at 50 mb.
The model is initialised with 1° resolution AVN daets. For the initialisation of soil
conditions it was used the global geographical rmfttion tiles for the WRF Standard
Initialisation (WRFSI) system. We performed thr@midations for the same location and for
the same period of time, only varying the land-ascefschemes: the thermal diffusion scheme
(Dudhia, 1996), the Noah land surface model (E&,e2003) and the RUC model (Smirnova,
2000). These three models were used with the fatigwon-soil physics options: i) the
Mellor-Yamada-Janjic PBL scheme, ii) the Kain-Feftscumulus parameterisation scheme,
iii) the Monin-Obukhov-Janjic surface-layer paraeretation scheme and iv) the Dudhia
radiation scheme.

3. Resaultsand Conclusions

The results of the experiments were compared wista6ons distributed along Portugal. In
general, with respect to the 2-meter temperatuee,olbserved that the Thermal and RUC
models have quite similar behaviours, while the IN&nd-surface model tends to predict
higher 2-meter temperature values, as can be deergxample, in Coimbra (Fig. 1).
However, in most of the stations compared, the flaérand RUC schemes tend to
underestimate the maximum temperature whilst thehNand-surface model predictions of
the maximum 2-meter temperature are more accufae.minimum temperature was badly
predicted in all experiments.

Manifestly, the predicted temperature evolutionvehansufficient accuracy in these
three experiments, especially for the minimum temapee. This indicates that, in order to



obtain better temperature predictions, the landfaser schemes have to be combined with
other non-soil physics options. One example weipbthathat clearly improves the 2-meter

temperature predictions, combines the thermal siffu scheme with the Monin-Obukhov

surface-layer parameterisation scheme and the YEUsBheme.
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Figure 1 — 2-meter temperature evolution for Coimbra. Obsedata (circles), RUC scheme
(stars), thermal scheme (diamonds) and Noah land-surface mpai€s).
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