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	摘要(中)	近年來在進行空氣品質模擬時，普遍使用的氣相化學機制如CBM-IV、RADM2以及SAPRC等皆使用了不同的組合方式來簡併大氣中的揮發性有機物以模擬大氣中揮發性有機物的演變過程。光化評估測站(PAMS)為一量測逐時個別揮發性有機物的監測網，然而雖然光化測站至今已經運轉將近十年，在揮發性有機物的模擬與觀測上始終無法有效利用這些觀測資料來與模式的化學簡併物種作結合。藉由發展一針對PAMS物種的化學反應機制，進而將該化學反應加入一個可以模擬大氣中污染物傳輸與化學演變的空氣品質模式，這樣的模式便可以用來模擬大氣中個別揮發性物種的演變過程，進而直接與光化測站監測結果比較。


本研究使用在台灣進行空氣品質模擬已久之台灣空氣品質模式(TAQM)為基礎，並將光化測站56個物種的化學與物理傳輸過程模組加入該模式中進行個別揮發性有機物模擬。模式發展的前提為假設TAQM已經足以用來模擬大氣中氧化物以及自由基的演變，PAMS物種的模擬便可使用這些模擬結果來進行個別物種的排放、物理傳輸及化學反應模擬。


每一個經由模式模擬出來的個別揮發性有機物皆可和光化測站之觀測結果直接比較。由一個基本案例模擬中部的光化測站結果顯示當氣象模擬與觀測較符合時，排放量經過修正後，大部分的PAMS物種模擬之日夜變化趨勢皆與觀測結果符合。對於揮發性有機物的模擬，有一半以上的物種之排放量需要經過修正。我們也比較了光化測站中常被用來當作老化指標的ethylbenzene/m,p-xylenes以及ethane/n-butane，結果顯示模擬結果和觀測亦具有一致性。經由這些模擬與觀測結果比較，證明了針對光化測站揮發性有機物所發展之空氣品質模式(PAMS-AQM)已經可以成功地用來模擬大氣中PAMS物種的演變。


另外研究發現目前台灣使用之排放源資料庫中，揮發性有機物的推估過程使用了很多適用於美國的揮發性有機物物種成份比例(VOC speciation profile)，卻不見得可以有效使用在台灣。為了找到適合台灣排放源特性的揮發性有機物物種成份比例，我們選用了四個氣象模擬結果較好的案例，並用比較一致性的方法來重新推估這些係數，另外又挑選了兩個在台灣較具代表性的天氣形態的案例來評估模擬結果。結果顯示模擬時若使用原來的揮發性有機物物種成份比例推估PAMS物種的排放量，幾乎所有的物種模擬結果都會低估；排放源的物種成份比例經過修正後，大部分的物種模擬結果與觀測會有比較好的相關性，因此過去所使用的揮發性有機物物種成份比例並不見得完全適用於台灣。在PAMS物種的排放量經過重新推估後，原來模式中簡併物種的排放量及模擬亦有所改變，但是對於整體臭氧的模擬並沒有顯著的影響。藉由PAMS-AQM模式的發展與PAMS觀測資料結合分析，使我們對於台灣揮發性有機物的排放量有了更近一步地認識，也顯示了PAMS觀測資料對於空氣品質模式模擬的重要性。



	摘要(英)	A number of gas-phase chemical mechanisms, such as CBM-IV, RADM2 and SAPRC are used in studying gas-phase atmospheric chemical processes. However, all these methods use different combinations of lumped organic species to describe the role of organics in gas-phase chemical processes. Photochemical Assessment Monitoring Stations (PAMS) have been in use for over a decade and yet it is not clear how the detailed organic species measured by PAMS compare to the lumped modeled species. By developing a detailed mechanism specifically for modeling PAMS organics and embedding this diagnostic model within a regional-scale transport and chemistry model, one can then directly compare PAMS observation with regional-scale model simulations.


The Taiwan Air Quality Model (TAQM) is modified by adding a submodel with transport processes and chemical mechanisms for the interactions of the 56 species observed by PAMS. It is assumed that the TAQM can simulate the overall regional-scale environment including evolution of oxidants over time and radicals. These results are then used to simulate the evolution of PAMS organics with species-specific source functions, meteorological transport, and chemical interactions.


The results of model simulations of each of the PAMS organics are compared with hourly PAMS surface measurements. A case study using data collected at three sites in central Taiwan shows that when meteorological simulations are compared with observations, the diurnal patterns of most organics compare well with the PAMS data, after emissions are corrected. It is found that correction is required for emissions with over half of the PAMS species, some by surprisingly large factors. With such a correlation, the simulated time evolution of the ratios of ethylbenzene/m,p-xylenes and ethane/n-butane show similar behaviors to the observation data. From the results of PAMS organics diurnal variations as well as indicator ratios, one can conclude that the developed PAMS Air Quality Model (PAMS-AQM) is successful and can be applied to the study of the evolution of PAMS organics in regional and urban environments.


Furthermore, we have found that the existing VOC emissions estimation procedure is heavily dependent on U.S.-data based emissions speciation factors so is not necessarily appropriate to apply in Taiwan. Four time periods were selected to modify PAMS species emissions for all PAMS sites in Taiwan. The evaluation of these four cases and two expanded cases reveals that the original TEDS with VOC speciation profiles is mostly underestimated in the PAMS species simulation. After the PAMS species emissions are adjusted by an identical uniform modification for all locations, the model simulations are much more comparable with the PAMS data. A sensitivity analysis for lumped VOC emissions shows that the lumped VOC emissions with modified PAMS species emissions change by a significant amount, but the net impact on ozone simulation is not significant. A protocol, using PAMS-AQM for testing the consistency between detailed VOC emissions and PAMS observations has been developed and demonstrated.
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