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Observations

Introduction
In order to effectively manage a power grid with
contributions from alternative energy it is necessary to
forecast both the anticipated load and the anticipated yield
of the energy sources. Forecasting the yield requires
forecast fields of the downward solar radiation and low
level winds.
Vantage Pro II
Weather station located in the
Burt Street parking lot at the
Creighton University Campus.

Observations of wind,
temperature, humidity, pressure,
precipitation, and insolation are
taken at one minute intervals.

Model

Radiation in WRF
The shortwave radiation is integrated in the WRF model using
simple MM5 scheme, with Zaengl radiation/topography. The
2
scheme is base on Dudhia (1989) . It is a simple downward
integration of solar flux, accounting for clear-air scattering,
3
water vapor absorption (Lacis and Hansen 1974) , and cloud
albedo and absorption. It uses look-up tables for clouds from
4
Stephens (1978) .

3-D WRF Output

07-01-2011 is the “clear day.” The results show that the WRF over estimates the integrated shortwave
radiation but under estimates the maximum temperatures. The model does not predict the clouds that
appear in the late evening.

Purpose
The purpose of this project is to assess the performance of
the Weather Research and Forecasting (WRF) model, a
community numerical weather prediction model, in
predicting the downward solar radiation and temperature
for representative cases. The model forecasts will be
validated using data from a weather station located on the
Creighton campus. One “clear sky” day is used to assess the
radiation scheme treatment of scattering and absorption by
water vapor. A day where clouds form and dissipate tests
the model’s ability to produce clouds and the radiation
scheme’s treatment of cloud reflection and absorption.

http://www.meted.ucar.edu/nwp/model_physics/ 1

Schematic showing the
radiation distribution
through the
atmosphere. The left
side gives a clear
example of how
radiation is diffused
while passing through
clouds and reaches the
surface from many
directions.

This figure shows a WRF 3- dimensional image for the cloudy
day case, 04-28-2011. The surface solar radiation is colored
using the scale in the bottom corner. The grey areas
represent clouds. As a geographic reference point the lines
show the main interstates through Nebraska. Omaha can
easily be distinguished because of the loop of interstates. The
image on the left is from 2100z, right before the clouds pass
over top of Omaha. The image on the right is at 2200z when
the cloud coverage is directly overhead. The lighter colors
underneath of the grey clouds indicate a decrease in the
radiation that is received at the surface from the scattering
that happens when radiation is being passed through clouds.
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April 28, 2011 is the “cloudy day.” The model does a fairly good job of predicting cloud coverage during
the day. The real data is collected every minute while the WRF is modeled every ten minutes. That
contributes to the many spikes in the real data. The model also misses the early morning cloud coverage.

Summary
The model does a very good job of predicting temperatures
and integrated shortwave radiation during a 24 hour period.
The error in the temperature and shortwave radiation is
likely to come from initialization problems. The model does not
have any information from the previous night. Another source
of error is from the way radiation is calculated. It uses a vertical
column and integrates downward. Although most of the
radiation is coming from directly above there is also radiation
coming from horizontal directions because of the scattering.
The model does not have any horizontal parameters to account
for the additional radiation.

