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WE: JHEFHX O 1 PMys B AT5 YRR IE R, BVOCs 15y — 3% S [ 1y 1 B R4, 58 FERU e F 10 456 o8 AL E 7o T | &5 e biia B 284k
DR SCATF TS HFHX. BVOCs HEBUE B 2t R WRF-CMAQ MBI L 516 5 T AR5 & 1 AL T 2018 4 7 A 5T 31X BVOCs #f
TR O3 F1 PMo s R FETTHR ARAT 7 AL, HEE, ARAE . ffor S SURUR 1A AR A 2 8 BVOCSs HECHT Og Rl SOA Y £ IS 7K ~F 35 ] O3 Rl SOA A=
FRIE AR LA R BG5BT I 45 R 7R, BVOCs HEC bt HRER, R4, fRsg O A ouk#e 358 30.19%. 24.77%. 35.56%. 26.73%,
X SOA A UTTIR % 2.55%. 3.32%. 4.17%. 3.59%;1txt. REEMFA LRI BVOCs HiBOM O3 F1 SOA W TTHRER A HEHR . (R7E ML 5 R
BVOCs HEBUN O il SOA R DTk R BUE AL RS O3, SOA AR R 34 R AL M T E S AR AR T & A 780 5SS X BVOCs X Og il
PMos EATGHINRGE . 5T HRAE, AT A AR T AR A A8 36t 2 A5 o 50 LA B o] 52 7 28010 A B Mt 42 138 o T F) 5 S 4.
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Contribution of Different Types of Vegetation to Os and PMzs in Typical Cities in Beijing-Tianjin-Hebei Region in Summer.
CAI Bin!, CHENG Hao-miao?*, QI Hao-yun?, LI Ao-zhe!, KANG Tian-fang® (1.Beijing Key Laboratory of Regional Air Pollution
Control, Faculty of Environment and Life, Beijing University of Technology, Beijing 100124, China; 2.College of Architecture and
Urban Planning, Faculty of Architecture, Civil and Transportation Engineering, Beijing University of Technology, Beijing 100124,
China)

Abstract : The characteristics of Oz and PMzs combined pollution in Beijing-Tianjin-Hebei region are outstanding. As the
important precursors of Oz and PMz2s, the comprehensive quantitative study on the influence of BVOCs has important guiding
significance for the prevention and control of combined pollution. Based on the BVOCs emission inventory in the Beijing-Tianjin-
Hebei region, WRF-CMAQ model simulation and scenario analysis were used to study the impact of BVOCs emissions on O3z and
PMz2s concentrations in the Beijing-Tianjin-Hebei region, and the influence levels of BVOCs emissions of different vegetation types
on Oz and SOA concentrations in typical cities such as Beijing, Handan, Chengde and Baoding were analyzed, the potential of O3 and
SOA generation was used to verify the simulation results. The results show that in July 2018, the contribution rates of BVOCs
emissions in Beijing-Tianjin-Hebei region to the generation of Os in Beijing, Handan, Chengde, and Baoding were 30.19%, 24.77%,
35.56%, and 26.73%, respectively, and the contribution rates of SOA were 2.55%. 3.32%. 4.17%. 3.59%; BVOCs emissions from
trees and orchards in Beijing and Chengde contributed the most to Os and SOA concentrations, while BVOCs emissions from
grasslands and crops in Handan and Baoding contributed the most to Oz and SOA concentrations. At the same time, the simulation
results are basically consistent with the potential influence of Os and SOA generation potential representation. This study is a
systematic and quantitative characterization of the combined pollution of Oz and PM2s by BVOCs in typical areas of Beijing-Tianjin-
Hebei region, which can provide important data support for assessing the impact of vegetation change on air quality and developing
effective management measures in the future.
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Fig.1 Distribution of PFTs in Beijing-Tianjin-Hebei region
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Fig.2 Schematic diagram of the two-level nested-grid modeling domain
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Table 1 Scenario settings

S1 LA B

S2 HilJRAE B BVOCs HEK

S3 F IR AP (39 7 S el ) BVOCs HE i
S4 HlJ8 A BVOCs HFi

S5 HIl ok B 1 F1 % BVOCs HETL
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Fig.3 BVOCs emissions of different vegetation types in Beijing-Tianjin-Hebei cities in July 2018
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Fig.4 Comparison of simulation and observation values in Beijing, Handan, Chengde, and Baoding under the Baseline Scenario
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Fig.5 BVOCs contributions to Oz and SOA formation in typical cities (a: simulation and OFP results for Os; b: simulation and

SOAFP results for SOA)
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Fig.6 CMAQ-based contributions and OFP of different vegetation types to Os
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Table 2 Comparative analysis of CMAQ simulation value and OFP in four cities

Wl JE 5 (%) HEHB (%) 7RI (%) TRSE (%)

ESl OFP itk TR S EL OFP (Lt TR A E OFP ditt TR At OFP ditk DUk H
TeAR+ Rl 75.02 65.43 13.19 31.05 55.33 54.58 54.82 41.64
B ERR 341 15.49 86.41 65.07 8.52 18.34 27.71 49.23

WA 2157 19.08 0.4 3.88 36.15 27.08 17.47 9.13

A v 0.98 0.95 0.92 0.58

3.2.2 AFHEH RS BVOCs U SOA JE LI Ehi S3. S4. S5 1 5t (AN S, FA AN R4 T Hil 95
TeAR+IN . B+ HEARSE 3 28I BVOCs HEUSE A1) SOA MR BT B LA & A A8 R 0 T A 50 i, Fe oAk
+ R, B+ ERR . RS 3 KUE SOA AERTTHRE 73 A 66.94%. 14.69%. 18.37%,7F A5 R
BVOCs O X 38 SOA & B2 Tk fpe ;0T T-HEHE 7,3 28I SOA A stk Z 40 ily 19.73%. 78.48%.
1.79%, %53 5 R BVOCs FFBOT X 38 SOA ¥ B2 AE Tk dse R0 T K4 17,3 25 SOA Aotk 43 A
74.48%. 16.53%- 8.99%, 7+ A MRS Hl BVOCSs HEBOM X 38, SOA ¥ B H vk % A% T/ 17,3 2575 SOA
AR TTRRER 53 0 34.8% 63.96%- 1.24%, HiHh 5 FE R BVOCs HEHOM X 35k SOA ¥ FE A1 5T ik £ K.

K7 AFfEHE A SOA ) SOAFP {5 CMAQ #5441l 5Tk
Fig.7 CMAQ-based contributions and SOAFP to SOA
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Table 3 Comparative analysis of CMAQ simulation results and SOAFP results in 4 cities
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