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Abstract For the allergy patient who needs to know the situation about the extent of pollen risk,
the National Institute of Meteorological Sciences developed a pollen forecasting system based on
the Community Multiscale Air Quality Modeling (CMAQ). In the old system, pollen emission
from the oak was estimated just based on the airborne concentration and meteorology factors,
resulted in high uncertainty. For improving the quality of current pollen forecasting system, there-
fore the estimation of pollen emission is now corrected based on the observation of pollen emis-
sion at the oak forest to better reflect the real emission pattern. In this study, the performance of
the previous (NIMS2014) and current (NIMS2016) model system was compared using observed
oak pollen concentration. Daily pollen concentrations and emissions were simulated in pollen
season 2016 and accuracy of onset and end of pollen season were evaluated. In the NIMS2014
model, pollen season was longer than actual pollen season; The simulated pollen season started 6
days earlier and finished 13.25 days later than the actual pollen season. The NIMS2016 model,
however, the simulated pollen season started only 1.83 days later, and finished 0.25 days later
than the actual pollen season, showing the improvement to predict the temporal range of pollen
events. Also, the NIMS2016 model shows better performance for the prediction of pollen concen-
tration, while there is a still large uncertainty to capture the maximum pollen concentration at the
target site. Continuous efforts to correct these problems will be required in the future.
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Fig. 1. Flowchart of the UM-CMAQ-Pollen modeling
framework.
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Table 1. Description of the UM-CMAQ-Pollen model.

Specification Description
Input data KMA UM LDAPS
Horizontal grid and resolution Horizontal 1.5 km, 358 x 439
.. Vertical layers 24 layers
Model characteristics Layer top limit 15271.7m

Forest type information

Forest Geographic Information System (FGIS)
Data base, Korea Forest Service (KFS)

Mean diameter
Pollen density
Settling velocity

Physics and Properties

29 um
1,058 kg m™, Schueler and Schliinzen (2006)
0.029 m s™, Jackson and Lyford (1999)
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Fig. 2. Distribution of areal fraction of oak trees based on the FGIS (Forest Geographic Information System) data from the
Korea Forest Service. Red Circles indicate the pollen observation network.
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Fig. 3. Hourly observed oak pollen counts and accumulated
percentile during April-May 2016 for KMA, Daejeon and
Busan.
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Table 2. Correlation between meteorological factors and
pollen dispersal.

r p N
Accumulation temperature (K) -0.36  0.0002 101
Mean wind speed (m s™') 0.03 0.746 101
Mean temperature (K) -0.14  0.156 101
Daily total rain (mm) -0.07 0482 101
Minimum temperature (K) -0.13  0.210 101

Maximum temperature (K) -0.045 0.623 101
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Fig. 4. Weibull distribution curve fitting to daily oak pollen emission in 2015 (left) and 2016 (right).
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Fig. 7. National distribution of oak pollen by NIMS2014 emission formulas on 31 March, 20 April, 10 May, 30 May 2016.
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Fig. 8. National distribution of oak pollen by NIMS2016 emission formulas on 31 March, 20 April, 10 May, 30 May 2016.

Table 3. Statistical analysis of pollen concentration during 10 April~10 May 2016.

NIMS2014 NIMS2016

Site name

RMSE MB 10A RMSE MB I0A
KMA 74.24 37.72 0.59 76.81 25.26 0.62
Daejeon 269.93 150.28 0.28 361.24 137.14 0.06
Busan 80.29 13.99 0.29 46.00 -18.47 0.47
Daegu 89.47 5431 0.41 55.11 25.73 0.42
Gwangju 67.34 -13.95 0.30 57.30 -22.52 0.52
Gangneung 260.01 194.90 0.10 90.77 60.5 0.26
Guri 141.03 72.44 0.18 182.68 81.19 0.38
Jeonju 231.06 116.65 0.33 227.65 114.26 0.28
Jeju 59.26 28.85 0.14 32.64 13.94 0.13
Pocheon 117.90 43.27 0.43 275.48 114.65 0.19
Pohang 348.18 225.48 0.10 152.15 84.24 0.15
Seoul 85.20 5431 0.41 112.23 46.82 0.06
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Fig. 10. Onset (date of 5% of the cumulative season total) and end (date of 95% the cumulative season total) of the 2016 pollen
season (observation: gray bar, NIMS2014: blue bar, NIMS2016: red bar).
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