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1. Aims 

• To conduct long-term monitoring of greenhouse gases over the 
regions that are normally difficult to obtain. 

 

• To complement current land-based and satellite-based greenhouse 
gas monitoring systems. 

 

• To understand temporal and spatial variations of carbon dioxide 
over Pacific regions. 

 

• To understand global carbon budget. 

 

• To understand emission strength. 

 

 



2. Methods 

• Air-Based Measurements 

- Collaborating with the IAGOS project and China 
Airlines to take routine measurements over the 
Pacific atmosphere using in-service commercial 
passenger aircraft. 

 

• Ship-Based Measurements 

- Collaborating with Evergreen Marine Corporation 
to take routine measurements over the oceanic 
atmosphere using in-service commercial 
container cargo ships.  



3.1. Air-Based Measurements 





3.2. Ship-Based Measurements: 

Since June 2009 







3.3. Instruments 

• Picarro G2301 CO2/CH4/H2O analyzers: 2 

• GFC EC9820T CO2 analyzers: 15 

• Cal. Gases 

    - WMO NOAA CO2 Primary Standards: 12 

    - Working Standards: 108 

• Clusters of Linux/Window computers for data 
management, analysis, and modelling 

• Models 

  - High resolution Lagrangian models: Windmodel, IMS 

  - High resoultion Eulerian models: wrf/wrfchem, IMSL 

  



3.4.  PGGM 船測觀測流程 
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3.5.  PGGM 船上觀測流程| 

1. PGGM  船上觀測採樣氣體觀測示意圖 
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2. PGGM  船上觀測零值空氣觀測示意圖(ZERO)。 

3.5. (CONT.)  PGGM 船上觀測流程 
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3. PGGM  船上觀測工作標準瓶氣體觀測示意圖(SPAN1、
SPAN2)。 

3.5.(CONT.)  PGGM 船上觀測流程 
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1. 儀器安裝於船首 

2. 安裝固定工作標準瓶 

3. 安裝採樣口、GPS 

4. 教導船上人員儀器維護步驟 

 
採樣口 

GPS 

3.6.  PGGM 船測觀測流程|安裝、維護儀器流程 

1. 儀器安裝及維護 
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3.6.  PGGM 船測觀測流程|安裝、維護儀器流程 

採樣口 

GPS 2.  安裝位置及採樣口抽取空氣樣品示意圖 
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張[2010] 



4. Results: PGGM 船測觀測流程|船測資料歸檔 

4.1. Single  觀測資料時序圖繪圖 
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Measurements Routes Takens: Jun 2009 – Dec 2009 



Measurements Routes Takens: Jun 2009 – Dec 2009 



4.2. 資料分析|船測網格和測站資料比對 

1. 船測資料分析 

 1. 資料網格化：2.5∘x   2.5∘ 

 2.所有資料擁有月份頻率分佈 
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MLO 

(19.54∘N,-155.58 ∘W) 



二維月平均資料分佈 
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4.3. New Routes to Southern Hemisphere 

 



Summary 

• Air-based measurements: Scheduled to be started in 

2012 

 

• Ship-based measurements:  

- More than 80 ship measurements have been taken since 

June 2009 over the oceanic atmospheres of Pacific, 

Indian, Red Sea, Mediterranean,  Northwest and 

Northeast Atlantic. 

- We are now in the process of writing up these results. 
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PGGM Meetings 
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