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1. Introduction and Background

A new, inline framework that combines the Weather Research and Forecasting model (WRF; Skamarock et al. 2008) with the Hybrid
Single-Particle Lagrangian Integrated Trajectory model (HY SPLIT; Draxler and Hess 1998) has been developed by the Air Resources
Laboratory (ARL). The new “inline” model, WRF-HYSPLIT, has been shown to have some advantages over the traditional “offline”
implementation of the HYSPLIT model (Fig. 1), particularly for meso-gamma-scale, short-range, atmospheric transport and disper-

sion (ATD) predictions (Ngan et al. 2015). Thus, it 1s of interest to investigate this new inline capability for operational use

The accuracy of the offline and inline approaches depends on several factors including the meteorological model output frequency

and the interpolation of the meteorological and ATD model vertical grids. For example,
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2. Experimental Design

Two experiments are conducted using WREF, version 3.7, and WRF-HYSPLIT (Fig 1). The models are configured with four one-way

nested domains (Fig 2), and are evaluated for the COSTEX field experiment on 21 October 2010. In this field experiment, 1 kg of
perfluorodimethelhexane (PDCH) is continuously released from Colorado Spring, CO from 1900-1930 UTC. Concentration measure-
ments from ten measuring stations, distributed over the Colorado Rockies (Fig. 2b), are available every 30 min from 1900 - 2300

UTC.
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Figure 2. (a) Mean sea level model terrain (m, shaded according to scale) for the 27-km (D1), 9-km (D2), 3-km (D3), and 1-km
(D4) domains. (b) Release site and array of measuring stations for the tracer release on 21 October 2010.
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Inline concentration forecasts starting at 1900 UTC are compared against offline simulations using the same ATD configurations. Of- i . [ F .
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Figure 5. Observed (dot) and forecasted (solid lines) PDCH concentrations at multiple stations using a 15 min output frequency.
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Verification Metrics: Model comparisons are conducted using verification metrics developed by Draxler (2006). The rank 1s given c | k . s
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where correlation coefficient (R), the fractional bias (FB), figure of merit in space (FMS), and the Kolmogorov-Smirnov parameter Number of Processors

(KSP) are given by
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Figure. 6. Parallel scalability analysis. (a) Time (seconds) required to simulate one model hour as a function of the number of pro-

_ _ _ cessors. (b) Speedup and (¢) efficiency computed against a single processor, as a function of the number of processors.
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4. Conclusions
and M and P are true and predicted values, N 1s the number of samples, and D is the cumulative distribution over a range of k values.

Based on this preliminary investigation of the inline WRF-HYSPLIT for operational use, it is concluded that

. The inline has some advantages reproducing the observed concentrations over the offline implementation of HYSPLIT.
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