“* One Goal
Improve the state of art WRF-Solar model for ]

forecasting solar irradiance in cloudy z goal
environment

¢ Four Objectives

* Improve cloud microphysics
* Improve radiative transfer

* Develop innovative analysis package
* Perform model evaluation

+* Five Tasks
* Four objectives + Data integration

*¢* BNL-NREL-SUNY Collaboration
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Substantial model errors, esp. for direct solar radiation
Error compensation between direct and diffuse radiation
Details are case-dependent
Cases at DOE ARM supersite at Southern Great Plains (SGP)
Parameterizations for cloud microphysics & radiative transfer are
responsible for (part of) the model errors SOLAR ENERGY

TECHMOLOGIES OFFICE
WE. Zepar mes |01 Do gy



Direct irr Diffuse irr
200f T sc0050325 W77 ]
- NN (
60 150 e 150k
40t Cu20160611

[o—
L

Cu20160619-
Cu20160625

[
=
T
S

ro
=
T -
o

Max & Min of A%
=
|
Max & Min of A%
: n
=
Max & Min of A%
N
=

T
(o
T T

n
=
'
wn
=

L FURD WSV WS

06 09 12 15 18 20 06 09 12 15 18 200 06 09 12 5 18 2
Local time, h Local time, h Local time, h

. SIS '
LI W LN SRV S (T PR PR DT PN PV P |

Seven microphysics schemes tested

Significant microphysics-induced model difference

Larger differences correspond generally to higher total water contents
Support proposed improvement in cloud microphysics parameterization
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Percentage error (PE) of FARMS and FARMS-DNI are -73.18% and 3.64%, respectively, which

suggests a potential improvement of ~ 70%.

Validation with one year (2017) surface-based measurements at NREL's Solar Radiation

Research Laboratory (SRRL).

PE = Zi:l(DNImodel_DNImeasured) % 100%

n
i=1 DNImeasured
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