hort-range NWP for Direct Normal
Irradiance by Utilizing Meteosat
Second Generation Data
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ﬂ SMHI
g/ DNiCast

Current project DNICast
= FP7-project: Direct Normal Irradiance Nowcasting methods for optimized operation
of concentrating solar technologies (October 2013 - September 2017)

= WP3 with objective: Develop and combine a variety of complementary methods
for the nowcasting of DNI that cover different parts of the window from 1-360 min.
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Motivation: Nowcasting SMHI

Based on extrapolation of observations N sors0en: -
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HARMONIE/AROME experiment setup

Cycle 38h1.1 with 2.5 km horizontal grid resolution
and 65 vertical levels. 15-minute output up to fc+9h.

Period: April 2013

Control experiment: 3D-Var, conventional obs.,

AMSU.

Experiments with:
- assimilating SEVIRI
radiances

cloud product
- 4D-Var

) Initialize clouds with MSG
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_ FC-error for rel. humidity
Exp: Use of SEVIRI radiances 13 stations, fc +12 + 24
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Exp: Initialisation with MSG-based cloud product SM|'||
Based on van der Veen, MWR 2012

1. Generate 3-D cloud cover from cloud Adjustment in specific humidity
mask, cloud top temperature and cloud - l l : .
base height based on input from MSG 0
based NWP-SAF products and
climatological cloud base heights.

init
= saturated*CCC
-~ saturated
after MSG

Cloud top temperature (K)

Cloud mask (0-1)

Vertical level

Cloud base height (m)

o
=
L

2. Based on product from step 1 modifiy il
model specific humidity and temperature sy
fields preserving buoyancy and keeping T,
constant.

0 0.002 0.004 0,006 0.008 0.01

Specific humidity (kg/kg)
(our gratitude to Sibbo van der Veen at KNMI)



Initialisation with MSG based cloud product SIMHI

Case study 2013-03-21 UTC18: Analysis and +3h forecast of tot
cloud cover compared with MSG based cloud product
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Initialisation with MSG based cloud product SM|'||
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Initialisation with MSG based cloud product

Verification of DNI forecasts at Almeria static

SMHI
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4D-Var: Impact on forecast quality SMHI

Control MSL pressure, 205 stati-
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Need for wind observations:
ESA-Earth explorer Atmospherlc Dynamlcs Mission

Aeolus




Conclusions SMHI

« Aim: To improve DNI forecasts with NWP by
assimilating MSG data.

« Assimilation of SEVIRI radiances has a positive impact
on short-range humidity forecast.

* Initialisation with MSG-based cloud product is a
promising approach for short-range DNI forecast. But
some improvements are needed.

» 4D-Var needs work on the use of simple physics model.

More MSG, winds and improved DA methods

for better short-range DNI forecasts.
\DDN|Cast

Thank you! Questions?



