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Data MOS was restricted without an increased error

Model data at the nearest grid point to the “Wettermast
Hamburg“ (54° N and 10° E) was used.
o Training: (01.03.2012 —28.02.2014)
o Evaluation: (01.03.2014 — 28.02.2015)
o Data missing in the archives:
radiation and fluxes

Introduction

The Model Output Statistics (MOS) approach is
used to develop a not yet existing 2 m
temperature (T2m) forecasting system for the
“Wettermast Hamburg” site. The following
science guestion was investigated:

“Can the MOS system be restricted without
an increased error and what can MOS reveal
about the model errors?”

The MOS system was restricted to get physical
meaningful and interpretable results:
The first predictor was fixed to model's T2m
The selection of the second predictor was limited to 10 S ——
variables, which have a meaningful connection to T2m 0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96

The number of predictors was limited to 6 out of 78 Lead time [h]

o Too much miSSing data, therefore not used: variables The differences between restricted MOS and MOS without restriction in the
total precipitation, CAPE and CIN : : RMSE as function of the lead time for the evaluation period. The red bars

: P P : In comparison to the non-restricted methOd’ the error symbolize high stiatistical significance, while the white bars have no

The equations were developed for lead times between

was not changed significantly for the evaluation period. significance.
0 and 96 hours with a time step of 6 hours. Only the

model data within the corresponding time step Is used.
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Wettermast Hamburg

The “Wettermast Hamburg”
IS a measurement site
located in the south-east of
Hamburg. It is operated by
the Meteorological Institute of
the University Hamburg. The
data iIs collected
automatically since 1995.
The temperature and the
Lgfng’gfg“e;&w wind are measured with up to

Measurements of the 20 Hz from 2 m to 280 m.
lower tower (right) are

used.

Statistical methods

Linear regression
Stepwise selection
Bayesian Information Criterion Conclusion
Warm-cold splitting
Five-fold cross-validation

A linear MOS system was successfully implemented to
forecast the 2 m temperature at the ,Wettermast

MOS can reveal pOSSibIe Hamburg” site. It was shown that with meaningful
sources of the model error restrictions the system can be stabilized in terms of

overfitting without a significant change in the error.

With the second preditor was identified that the model

error of the legacy GEFS could be arosed by:
Problems with the vertical temperature
Interpolation

: : Influences of throughs with showers
. Decom pOSGd errors In the first 24 hours n the following table are the most selected second Problems with stability and boundary layer mixing

Direct model output oredictors for the specific day time shown. Below the
o Large bias, about the predictors are the possible model error sources,

same magnitude as which lead to the selection of the predictor:
the standard deviation F
Warm Season (01'04 - 30'09) Glahn, H. R. and D. A. Lowry (1972). “The Use of Model
Output Statistics (MOS) in Objective Weather Forecasting”

error.
o Seasonal behaviour. D% | 00 UTC + 06 UTC: 850 hPa temperature Piet, T. and D. Alex (2007). “Model-Inspired Predictors

LinReg o Problems of vertical temperature interpolation for Model Output Statistics (MOS)’
Two Predictors Vannitsem, S. (2008). “Dynamical properties of MOS forecasts. Analysis

Up {0 two prediCtorS . | Restricted | o Importance of air masses for the Stabi“ty of the ECMWF operational forecasting system.”
o Additional error 0.0 I B N 12 UTC + 18 UTC: 500 hPa Geopotential Hastie, T., R. Tibshirani and J. Friedman (2009).

decrease b Second (.0 (0.5 1.0 1.5 2.0 (.0 (0.5 1.0 1.5 2.0 - . “The elements Of Stat|St|Ca| Iearning”
_ Dy (Bias] [K] Biss| K o Influence of troughs and ridges through missed
predictor i1s small.

The second predictor is selected, because it has the
biggest correlation with the model error. As a
consequence an analysis of this predictor in
combination with meteorological knowledge can
reveal possible sources of the model error.
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The legacy "Global Ensemble Forecast System"
delivers a long and stable time series of data
between 2012 and 2015. The control run of the

The standard deviation error as function of the absolute bias showers and thunderstorms

for the first 24 hours lead time in the evaluation period. The

Restricted MOS dashed lines symbolize the RMSE . For different equation Cold Season (0104 —_ 3009) AC k N OWI ed emen tS

_ complexity, the errors are shown as coloured point (DMO: 00 UTC + 06 UTC: 10 ind d g

o Smallest errors In Direct model output, LinReg: MOS with the modelled T2m as T ' m wina spee We would acknowledge the European Centre for Medium-Range Weather

Hoth seasons. predictor; Two predictors: MOS with an additional second o Problems with the boundary Iayer mixing Forecasts, especially the THORPEX Interactive Grand Global Ensemble

- predictor, Restricted: The restricted MOS) _ team to provide the weather model data and Ingo Lange for the
_Iardly any differences 12 UTC + 18 UTC: 1000 hPa / Surface tem perature "Wettermast Hamburg" data. We would also thank the whole working

hetween the seasons. o Problems of vertical temperature interpolation Group "Atmospheric Measurements and Process Modelling" at the
University Hamburg for the support during the development process.

GEFS was used as deterministic model run to
develop the equations with the traditional MOS
method. Only the O UTC run was used to get
Interpretable results for every lead time. The spatial
resolution of the model is 1 degree with 42 height
levels and the temporal resolution is 6 hours.
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