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Prediction of date of annual maximum concentration of main airborne allergenic
pollen in Beijing

QI Chen, JIANG Jiang, YE Caihua”, YOU Huanling, QIAO Yuan, SHA Yi, BAI Fan
Betjing Meteorological Service Center, Beijing 100089, China

Abstract: The prevalence and severity of pollen-induced pollinosis has been increasing yearly worldwide in recent years.
Pollen is the main allergen causing allergic rhinitis in North China and the onset period of airborne allergenic pollen-induced
pollinosis coincides with the peak period of pollen concentration. As one of the mega-cities in the northern region of China,
Beijing is becoming increasingly aware of the problems caused by allergenic pollen. Based on the analysis of 12 pollen
sampling stations daily classified pollen concentration observation data during pollen season in Beijing from 2012 to 2020,
there were two peak periods of pollen concentration in Beijing from early March to mid-May (it could be further divided into
two peak periods from mid-March to early April and from late April to early May) and from mid-August to mid-September,
respectively. The dominant allergenic pollen species in the first peak period were Cupressaceae, Salicaceae (from early
March to mid-April, the annual average concentration accounted for 39.1% and 18.2% respectively) and Pinaceae (from
mid-April to early May, the annual average concentration accounted for 18.2% ) , and the dominant allergenic pollen species
in the second peak period were Moraceae, Artemisia and Chenopodiaceae (from mid-August to mid-September, the annual
average concentration accounted for 34.4% , 30.4% and 12.7% respectively ). The annual maximum concentration of
dominant airborne allergenic pollen in Beijing varied significantly among stations and pollen seasons, and fluctuated

significantly. In contrast, the variation of the dates of annual maximum pollen concentration of the same species is relatively
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stable, and its prediction research work is more meaningful for pollen-induced pollinosis control. Based on the observation
data of annual maximum concentration of dominant airborne allergenic pollen and the cumulative value of daily
meteorological observation data matched with the location of pollen sampling stations, a prediction model of date of annual
maximum concentration of main airborne allergenic pollen in Beijing is established based on the principle of crop growth
model and fuzzy logic. The results showed that the prediction accuracy of pollen models of Cupressaceae, Salicaceae,
Pinaceae, Moraceae, Artemisia and Chenopodiaceae were 87.8%, 80.0%, 64.4%, 86.7%, 78.8% and 81.8%,
respectively. Using a model based on fuzzy logic principle and driven by the cumulative values of daily meteorological
elements for pollen annual maximum concentration date, combined with the high-resolution regional numerical weather
prediction model in Beijing, we can make a reasonable prediction of the time of maximum pollen concentration of different
airborne allergenic pollens and provide a theoretical reference for the prevention and control of local airborne allergenic

pollen-induced pollinosis.

Key Words: Beijing; airborne allergenic pollen; date of annual maximum concentration; prediction
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Fig.3 Variation of annual total pollen concentration and main airborne allergenic pollen concentration in Beijing
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Fig.5 The difference of annual maximum concentration and corresponding date of main airborne allergenic pollen in Beijing
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Table 2 Combination form of membership function of meteorological elements corresponding to main airborne allergenic pollen
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Fig.8 Distribution of cumulative values of four meteorological elements corresponding to the date of annual maximum concentration of

Moraceae, Artemisia and Chenopodiaceae pollen in Beijing
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#3 KEKWER
Table 3 Model test results

;ﬁi/}j*jj;oﬂen Number{miiiﬁj ftest set Acﬁfij% MAE/d RMSE/d
FIB} Cupressaceae 18 87.8 4.07 4.86
BHIE} Salicaceae 16 80.0 4.98 6.79
FAEL Pinaceae 18 64.4 7.30 9.21
B} Moraceae 15 86.7 4.03 5.50
R B Artemisia 17 78.8 5.31 6.93
#4F} Chenopodiaceae 11 81.8 4.53 6.01

MAE ; 3546 %1% 2% Mean absolute error; RMSE ; #]J5#R 1222 Root mean square error
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Table 4 Correlation analysis between the date of annual pollen maximum concentration and the preceding climatic conditions

RS AR S A i HHIE LVAES
Climate condition Cupressaceae Salicaceae Pinaceae
KBNS Average winter temperature/°C -0.72"* -0.32*" -0.43""
K22 b e ViR Average winter surface temperature/°C -0.71** -0.46** -0.43**
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Fig.9 Relationship between daily pollen concentration and meteorological elements of the day
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(1) db 0 b DX AR R P AP AR AL S DU A ik B v A 0 ol R 3 A Hg & 5 APl i e 8 A
o E 9 Ay, Kb 3 A HAE S A ek s nT sk — R0k 3 AhEE 4 A LRk 4 AT
% 5 H AP mg .

(2)dbmtib X 3 A LAIE S H a e R i 0 5 D9 e A B E R A O AR I RHRIRA R, Forh 3 1
HAE 4 A FAIEEHER AR iEh £ 4 H TRIE S A RAEWHER AR 3 ;1M 8 A= 9 H
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