An Evaluation of Nine ARW-WRF Microphysics Schemes for Solar Power Forecast in Arizona
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Table 4. Model mean bias error (MBE, unit: W/m?) calculated based on GOES 15 imagery - derived GHI.
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Cases studied

» Optically thick cloud scenarios (T > 23): 01 Mar 2014, 16 Nov 2015, 07 Jan 2016.
. Optically medium cloud scenarios (t: 3.6-23):
low-mid level (top>440mb): 03 Aug 2014, 05 Jan 2016, 04 Aug 2016, 08 Aug2016,
26 Aug 2015, 24 Aug 201 5.

high level (top<440mb): 08 Sep 2015, 18 Feb 2016, 09 Sep 2015, 28 Oct 2015,
18 Jan 2016, 05 Mar 2016.

- Optically thin cloud scenarios (1 < 3.6): 11 Mar 2016, 23 Jan 2016, 23 Feb 2016,
29 Feb 2016.
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» Foreach forecast snapshot, the UASIBS-generated 1-km GHI imageries and
model-generated 1.8-km GHI ("swdown”) imageries were regridded onto a
common 1.8-km horizontal grid spacing grid mesh.

- Verification time frames were defined as a time period when all satellite and
model output GHI images have valid non-zero data coverage.

» Critical success index (CSl), mean absolute error (MAE), and mean bias error
(MBE) were employed for satellite pixel-based validation and surface site-based
validation.
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- THOM-A and THOM schemes tended to underpredict clouds at all
circumstances (Table 4, Figures 4, 5).

- SBUY and MORR had close-to-zero event-averaged biases for thin cloud
scenarios (Figure 5, Table 4), however, close inspection of the brightness
temperature PDF indicates the two schemes produced excessive amount of
ice at the cold end (< 240 K) of the temperature spectrum (Figure 4).
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Probability of occurrence histograms for observed GOES-15 brightness temperatures (K) and synthetic
brightness temperatures (K) simulated by model runs using GODD, MILB, MORR, CESM, SBUY, WDM5,
WDM6, THOM, and THOM-A microphysical parameterizations, valid at 2300 UTC (11-hour forecasts).

middle and low clouds (240-285 K) when it exhibited a large negative bias
(Figure 4, Table 4).
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* PBL treatments exerted only secondary influences on the model forecast skill for this study.
** An auxiliary aerosol climatology (year 2001-2007) file was placed into WRF through the WPS program.




