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New results on solar radiation
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= b In Figs. 2c and 2d the same types of plots as in Figs. 2a and 2b are shown. However, now for 2 minute time resolution data. At this time
%1 resolution there are several measured global radiation values that the theoretical model cannot reproduce as shown in Fig.2c. In all these
o cases the measurements show higher values than the theoretical model. The theoretically calculated global radiation values reach a maxi-
f mum value of approximately 850 W/m? corresponding to noon on a cloud free day at midsummer. The highest measured global radiation
values often exceeds this value and even exceeds 1100 W/m?2 in a few cases. This difference is too large to be explained by the uncertain-
ties in the measurements.
From Fig. 2d an explanation for the discrepancy between the highest global radiation values can be deduced. The minimum value of SHI
IS approximately the same in the measurements as in the theoretically calculated values. In both cases this occurs at a fraction of approxi-
WY . 2 LB B g—= | mately 10% SHI and a global radiation of approximately 850 W/m?2, i.e. when the sun is highest in the sky and the sky is clear. Beyond
R . | this point, it can be seen that the SHI fraction increases for the measured data at values higher than 850 W/ma2. This can be explained by 3-
e e e N S I S -~ | D cloud effects where additional global radiation is reflected from scattered clouds. The model does not account for these effects, since
the cloudy and the cloud-free fractions are treated independently.
Fig.1
The results indicate that for decreasing time steps and increasing resolutions of LAMS, it becomes increasingly important to account for 3-
SKA K05 T15 GLA DKA D cloud effects to correctly describe the cloud-radiation interaction.
Model Hirlam Hirlam Hirlam Harmonie Harmonie
Horizontal resol. 0.03° 0.05° 0.15° 2 km 2.5 km
Vertical levels 65 40 40 65 65 BT " N -
Boundary fields  ECMWF  ECMWF ECMWF  ECMWE  ECMWE D10l & Bt ot oo o e D e o a0 2012
Forecast length 54 h 48 h 60 h 36 h 36 h 3] Wyser, K., L. Rontu, and H. Savijarvi: "Introducing the effective radius into a fast radiation scheme of a mesoscale model,” Contr. Atmos. Phys., 72 (3), 205--218, 1999.
Run interval 6 h 6 h 6 h 6 h 6 h 4] Sass, B. H.: Parameterization of clear sky diffuse irradiance in HIRLAM, pers. comm., 2011.

Operational models at DMI October 2012

The models dispalyed in Fig.1 are: A verification scheme considering significant” or extreme  weather

DKA : Harmonie model with surface data-assimilation - . :
GLA : High resolution Harmonie for SW Greenland using surface data- and upscallng prIHCIples

assimilation
SKA : Main deterministic model for the Scandinavian-North Sea area using

3D-VAR Significant Weather Score (SWS), a new score for use in numerical weather prediction (NWP) verification, has been defined
KOS : Main forecast model for Greenland based on Hirlam and tested in idealized cases and in preoperational conditions using data from high resolution limited area models run at the
LHER S B e ILC L UL O R O UG Ly GO BT 4108 UG LG LGS Danish Meteorological Institute (DMI), and from the global NWP model run at the European Centre for Medium range Weath-

er Forecasts (ECMWEF). The verification with SWS is user oriented and designed for high resolution numerical weather predic-

Plans 2013: tion. SWS verifies model results against weather observations considered “significant™ to users. It typically defines, as indicator

of significant weather, high values and low values of selected meteorological parameters to be verified over a certain geograph-
Ical model domain, making use of spatial upscaling principles to take Iinto account effects of phase errors in space and time
when comparing model results with point observations from a synoptic network. The scheme has been found easy to implement
In an operational NWP environment. The preliminary test results indicate that the SWS score has a good potential to show the
added value of high resolution Harmonie and Hirlam against ECMWF model when verifying precipitation forecasts.

The NWP plan may be summarized by the following bullets:

o Extension of the Harmonie model GLA further to the north

e Introduction of 3-hourly data-assimilation cycles for Harmonie DKA

o Experiments with Harmonie on larger model domains similar to SKA

e Operational use of new verification measures showing the potential of high
resolution models
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o Data-assimilation experiments with both Hirlam and Harmonie:

where the two Integers, Jneso @and Jes measure the success of predicting meteorological events with mesoscale model and with
reference model, respectively, and K denotes the number of events in consideration. For a single deterministic forecast a suc-
cessful prediction of a specific event is assigned a value of 1, and a failure is given a value of 0.

Focus on moist data” including data from radar.

e Preparations for a new supercomputer installation.

A note on how empirical global radiation data can improve the parameterization Prec, valid time 18 UTC, forecast length 18 hour
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We have made a test of a typical NWP algorithm for calculation of global radation — the total down- ‘ ‘ ) - ‘ Sl el
welling solar irradiance at the surface — against a 5-year data set of measured global radiation and ‘ ‘ £ " g
scattered horizontal irradiance (SHI) at the surface. - 2Fx wxx «x X X XX
The measurements [1] have a 2 minute time resolution, which is comparable to the time steps in a ‘ o .| ’ x : x -
high resolution LAM. They have been made 15 kilometers north of Copenhagen. The SHI have been e 5 éfaf’in E’?r R XRORRRE T X - Ak
measured by blocking out the direct solar radiation with a solar tracking disk. The data have also been o a0 —— S WK GO RARCOKK K XK R
Integrated to 1 hour values for comparison of this time scale. ‘ ‘ | [oommmns RIS MAGEIEEO DR WG S R
The theorethical calculations have been made with the HIRLAM radiation scheme [2,3,4]. In order to oo | *
test this with the measured data we have used the known solar zenith angles as an input parameter to ‘ ‘
the radiation scheme and the cloud transmittance as an optimization parameter. The hypothesis is that
this theoretical model should be able to reproduce the measured data. 0 o1 oalor oaol oaol  osiol  osiol ool osol
First the test has been done with integrated 1-hour measurements. The results are shown in Figs. 2a Fig 3a Fig.3b

and 2b. In Fig. 2a it can be seen that the model is able to reproduce almost all of the measured 1 hour
global radiation values. In Fig. 2b a comparison of the SHI fractions, i.e. the fraction of global radia-
tion that does not come directly from the Sun, is shown, as a function of the measured global radiation
It can be seen that both the measured and the theoretical values cover approximately the same areas.

For a given measured global radiation the minimum value of the SHI fraction occurs in cases of clear
sky. The lower minimum values of the SHI fractions in the measurements can be explained by the un-

certainty in the measurements.
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SWS is considering observed maxima and minima
In the forecast area to be verified, allowing the
forecast to agree with observations within certain
tolerance limits, e.g. the event may be forecast up
to a certain distance from the observation. In (3a)
circular areas around high and low observed val-
ues are shown in red and blue respectively. SWS
IS rewarding a forecast fully, only If it can forecast
correctly the spatial distribution of maxima and
minima.

Fig. 3b shows the results of SWS for 12 hour ac-
cumulated precipitation validated at +18 hours,
using Harmonie at a 2.5 km model grid over Dan-
Ish domain and corresponding data from the oper-
ational ECMWF model. The results apply to the
period January-July 2012. The different curves
apply to different sizes of upscaling radius, up to
90 km. The lines represent running averages over
30 days. SWS values above 1 indicate benefit of
high resolution Harmonie compared with lower
resolution ECMWF data.
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