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Fig B-6: Map Showing Vancouver Station (100118). 
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APPENDIX C: DATA PRE-PROCESSING 

Table C-1: Invalid Data Chain Longer than 24 hrs for SO2 and CO 

ID SO2 CO 
12008 1998 (Mar 29) 1998(Jan2-14,Apr10-13) 

1999 (Mar 6-8,21-22) 1999(Mar21-22) 
2002 (May 5-9, Mar13-May4) 2000(April23-28 
2003 (Aug 15-19) 2001(July31-Aug8) 
2005 (Jun6-21) 2002(Mar13- 5May) 
2006(Jan5-6) 2005(Oct7-Nov2 
  2006(May27-29 July30-Aug3 1 

  1998 (April10-13)   
12016 1999 (Feb11,Apr5-6,July4)   
  2001 (Jun 16-18,23-25,Oct 8-9)   

  
2002 (Feb1-2,May5-9,Mar13-
May4)   

  2003 (July16-Aug12, Oct25-Nov11)   

35003 
1998 (Dec10-14,29jan-8feb,27-
31mar,12nov-9dec) 

1998(May7-11,27-31mar,12nov-
9dec 

  1999 (July18-21, Mar22-July16) 1999(July18-19,Mar22-July16 
  2000 (Sep27-Oct3) 2003(Jan1-Mar4 
  2001 (Sep29-Oct1) 2006(May9-11,Jun8-16,Jan22-23 
  2004 (Jan10-13, Sep25-27) 2007(Mar24-26 
  2006 (Jan22-23)   
  2007 (Mar24-26)   
50103 1998 (9-10jan,25-27april) 1998 (9-10jan,6-9feb,2-13july) 
  1999 (22-26july) 2000 (5-11april,Nov3) 
  2000 (3,nov) 2001 (19-26june,11-16sep,22-23sep) 
  2003 (10,dec) 2002 (10-11april,15-19nov) 
  2004 (27may-3june ,1-2aug) 2003(22july,13-14dec) 
  2005 (2-3july,24-25july) 2004(27may-13june,23june,1august) 
  2006 (5-6August) 2005 (July 2-4,24-25) 
  2007 (23-25june) 2006(13june,5-7august) 
    2007 (23-25june,31dec) 
50115 1998 (Jan 10-11) 1998 (10-11jan) 
  1999 (18-19 may) 1999(18-19may) 
  2000 (nov,2) 2000(nov,2) 
  2007 (11-29oct) 2007(11-29oct) 
30118 1998(27june-10july 31july-8August  1998(8-9july) 

  
2000(4-5march,17-27aug,27-
31Oct,10,Dec,16-31Dec,) 2000(17-31aug,27oct-31dec) 

  2001(1-25Jan,11nov-14dec,) 2001(1-28jan,31jan-1feb) 
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2002(19-25march,23-
31Aug,31,Dec) 2002(2-7feb,1june-24july,31,Dec) 

  2003(1,jan,10-14jan,15-16feb) 2003(1jan,15-16feb,7-15july) 

  2004(18feb-25march) 
2005(1jan-6march,13-21july,1-
14dec) 

  2005(7-10jan,23Nov-14Dec) 2007(13Apr-31Dec) 
  2007(8July-9Dec)   

100118 2000 (18-19Oct) 
1998(June14) 
2003(22-24Nov) 

  
2002 (14-15sep,2-3Nov,24-
27Aug,15-17Nov)  2005(May-7) 

  2003 (22-23Nov)    
31103 1998( 27-31 Mar) 1998(May26-28,27-31 Mar) 
  2004(Jan28-30) 1999(Mar10-Dec31) 

  2006(July17-Aug11) 
2003(Apr11-13 Jun29-30 July18-
20,28-29July,Aug8-12 

    
2004(Jan28-30,Apr6-9,May27-
Jun30, July14-Aug10, Sep26-29 

    2005(Jun30-July4,July19-Aug1 
    2006(Jun8-15 
    2007(July17-Aug25 Oct31-11 
90227  2000 (18-19Oct) 
   2002(14-15,2-3Nov) 

90130 

  

1998 (Aug 16,26) 
2001 (28-29Apr) 
2002 (July 27) 
2007(1-31Dec) 

50204 2000 (Jan23-24,Jun21-30,July1-9) 2000 (Jun21-30,July1-10) 

 
2002 (Oct7) 2002 (Oct7-9) 

 
2003 (Feb2-6,July4-7,15-18,Oct8-
14) 2003 (Feb2-6,12-14,Oct8-14) 

 
2004 (Mar4-9,Nov5-16) 2004 (Mar4-8,27-31) 

 
2006 (Aug31-Sep27) 2007 (May1-23,Apr1-30) 

 
2007 (Nov23-24) 

Italic indicates: Missing data (flagged -999)                         Bold indicates: Missing days 
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Table C-2: Invalid Data Chain Longer than 24 hrs for O3 and PM2.5 

ID O3 PM2.5 
12008 1998(Mar29) 2003(Aug15-19 ,Sep9,Oct1) 
  1999(May29-31) 2006(July 30-Aug 2) 
  2000(July10-12)   
  2002(May5-9,Mar13-May4)   
  2003(Aug15-19 ,Oct9-10)   
  2005(Apr1-30)   
31103 1998(May26-28,27-31 Mar) 2005(Oct23) 
  1999(11Mar-16Apr)   
  2000(Jun14-19)   
  2004(Jan28-30, Nov23-24)   
12016 1998(Jan2-14,Apr10-13) 2003(Apr-09) 
  1999(Feb11,Apr5-6,uly4)   

  
2001(Jan28-29,Apr5-9, 
Jun16-18 ,24-25,Oct8-9   

35003 1998(27-31mar,12nov-9dec) 
2004(Nov20-25,Dec17-21, 
Dec29-31) 

  1999(Mar22-July16) 2005(Jan1-3,May 8,Jan22) 
  2001(Mar20-21, Sep29-Oct1) 2006(Dec19-21) 
  2002(Apr13-May7) 2007(March24-25) 
  2003(Jan24-27)   
  2006(Jan22-23)   
  2007(Mar24-26)   
90130 1998(16,aug)   
  2000(28-29oct) 
  2001(28-29april,29-31dec)   
  2007( 1-31dec)   
50103 1998(9-10jan)   
  2000(18jan,3nov)   
  2004(27may-3june,1-2aug) 
  2005(28march,4-25may,19-20nov)   

  
2006(5-6aug,10-13aug,1-3sep,25sep-
27nov,1-31oct)   

  2007(23-25june)   
50115 1998(10-11jan,6-8feb)   
  2001(1-22oct)   
30118 1998(8-9july)   
  2000(17-27Aug,10dec,1jan-31mar)   
  2001(6-11jan)   
  2002(31,dec)   
  2003(1,jan)   
  2004(24-29dec)   
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  2007(29july-31dec)   
100118 1998(19-20dec)   
  2003(25-26oct,22-23nov)   
  2005(31march-3april)   
  2006(22-27april)   
90227 1998(19-20Dec)   
  2005(31march-3april)   

50204 1998 (Mar5,Dec14-17) 
2003 (July4-7,15-18,Aug7-
11,Oct8-14, 

2000 (Jun21-10July,18-20) 2000 (Dec23-26,Jan1-Apr15) 
2002 (Oct7-9) 
2003 (Feb2-6,July4-7,July15-18,Oct8-15) 

Italic indicates: Missing data (flagged -999)                         Bold indicates: Missing days 
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Table C-3: Invalid Data Chain Longer than 24 hrs for NO and NO2 

ID NO NO2 
12008 1998 (6-8 mar,21-22mar) 1998 (Mar29) 
  1999 (Jan19-20,Mar21-22) 1999 (Mar21-22) 
  2000 (Sep13-19) 2000 (Sep13-19) 
  2001 (Sep14-17) 2001(Sep14-17) 
  2002 (Mar13-May9) 2002(May5-9,Mar13-May4) 
  2003(Feb1-Sep8) 2003(Feb1-Aug8) 
  2004(June4-11) 2004(Jun4-11) 
  2005(Dec8-14) 2005(Dec8-14) 
31103 1998 (27-31 Mar) 1998 (27-31 Mar) 
  1999(Oct25-28,11Mar-16Apr) 1999(Oct25-28,11Mar-16Apr) 
  2000 (Jun14-19, Sep6-18, Oct1-5) 2000 (Jun14-19, Sep6-18, Oct1-5) 
  2004 (Jan28-30) 2004(Jan28-30) 
12016 2000 (July19-26,1jan-21june) 2000(July19-26,1jan-21june) 

  2001 (Jun16-18 ,Jun23-25  ,Oct8-9 ) 
2001(Jan28-29  ,Apr5-9,Jun 16-
18,24-25,Oct8-9)       

  
2002 (Feb1-2   ,May5-9  ,Mar13-
May4) 

2002 (Feb1-2   May5-9  ,Mar13-
May4) 

  2003 (Mar27-July7) 2003(Mar27-July7) 
  2005 (Sep23-26) 2005(Sep23-26) 
  2006 (Mar16-21)  2006(Mar16-21 Mar25-28  ) 

35003 
1998 (Oct26-27,27-31mar,12nov-
9dec) 1998 (27-31mar,12nov-9dec) 

  1999 (July18-21,Mar22-July16) 1999(July18-19,Mar22-July16) 
  2001 (Sep29-Oct1) 2003(Jan1-Mar5 ,Mar21-24) 
  2003 (Jan1-Mar5,Mar21-24) 2006(Jan22-23) 
  2006 (Jan22-23) 2007(Mar24-26) 
  2007 (Mar24-26)  
90130 1998(16,aug) 1998 (16,aug) 
  2001 (28-29april,29-31dec) 2001(26-29april,29-31dec) 
  2002 (17sep,28sep) 2002(17sep,28-29sep) 
  2003 (18,june) 2003(18,june) 
  2004(27-29aug,12sep) 2004(12,aug,27-29aug) 
  2007 ( 1-31dec) 2007(1-31dec) 
50103 1998 (9-10jan,4-5july) 1998(9-10jan) 

  1999 (30jan-1feb,31,march,6,april) 
1999(30jan-1feb,Apr 3-
6,10,17,23,29-20aug 

    ,Nov6-7,13-14,Dec17-18 
  2001 (20-21jan,9-11march,16-17oct) 2000(9-12march,16,july,3,nov) 

  2002 (12-13march) 
2001(20-21jan,9-11march,1-
3sep,9,sep,16-17oct) 

  2004 (27march-1april,27may-7june,1- 2002 (12-13march) 
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3aug,11-12nov) 

  2005 (2-4july,24-25july) 
2004(27-31march,27may-7july,1-
3aug) 

  2006 (9-15feb,5-7aug) 2005(2-3july,24-25july) 
  2007 (23-25june) 2006(9-15feb,5-6aug) 
    2007(23-25june) 
50115 1998 (10sep,1-4oct) 1998(10-11jan,10sep,1-4oct) 
  2000 (26,sep) 2000(26,sep) 
  2003 (6-9dec) 2003(6-8dec) 
  2007 (29-31jan,2-4june) 2007(29-31jan,17-29april,2-4june) 
30118 1998 (7-10march,8-9july) 1998(7-10March,8-9july) 

  
2000 (17aug-4sept,9-11sep ,29-
30oct,1-31dec) 

2000(17aug-4sep,9-11sep,29-
30oct,1-31dec) 

  
2001 (6-11jan,20mar-30may,30oct,15-
16dec) 2001(6-11jan,20-30March,30oct) 

  2002 (25oct-31dec) 2002 (30 May,25oct-31dec) 
  2004 (1jan-22july,1oct-4oct) 2004(1jan-22july,1oct-4oct) 

  
2005 (14jan-2march,8-23march,2april-
17may) 

2005(14jan-2march,8-
23march,2april-17may) 

  2007 (19Aug-25Oct) 2007(19Aug-25Oct) 
100118 1998 (19-20dec) 1998(19-20dec) 
  1999 (28-30nov) 1999(28-30nov) 
  2000 (7-12sep) 2000(6-13sep) 
  2002 (16-17sep) 2002(16-17sep,27aug-28nov) 
    2003(22-23nov) 
    2007( 13mar) 
90227 1998 (19-20dec) 1998(19-20Dec) 
  1999 (28-30nov) 1999(28-30Nov) 

2002 (16-17Sep) 2002(16-17sep) 
50204 1998 (Feb4-Mar11) 1998 (Feb4-28,Mar1-11) 

1999 (Apr5-12) 1999 (Apr5-12) 
2000 (Jun21-July10) 2000 (Jun21-July10) 
2002 (Oct7-9) 2002 (Oct7-9) 

2003 (Feb2-6,July4-7,15-18,Oct8-14) 
2003 (Feb2-6,18-19,July4-6,15-
18,Oct8-14) 

2004 (Mar4-9) 2004 (Mar4-8) 
2007 (Feb27-Mar3,Nov23-25) 2005 (Feb27-Mar3) 

Italic indicates: Missing data (flagged -999)                         Bold indicates: Missing days 
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Table C-4: Invalid Data Chain Longer than 24 hrs for NOx 

ID NOx 
12008 1998 (Mar29) 
  1999 (Jan19-20,Mar21-22) 
  2000 (Sep13-19) 
  2001(Sep14-17) 
  2002 (May5-9,Mar13-May4) 
  2003(Feb1-Sep9) 
  2004(Jun6-11) 
  2005(Dec8-14) 
31103 1998(27-31 Mar) 
  1999(Oct25-28,11Mar-16Apr) 
  2000(July19-26) 
  2004(Jan28-30) 
12016 2000(July19-26,1jan-21june) 
  2001(Jan28-29 ,Jun16-18,Jun24-25 Oct8-9) 
  2002(Feb1-2,May5-9,Mar13-May5) 
  2003(Mar27-July7) 
  2005(Sep23-26) 
  2006(Mar16-21 ,Mar26-28) 
35003 1998(Oct26-27,27-31mar,12nov-9dec) 
  1999(July18-19,Mar22-July16) 
  2001(Sep29-Oct1) 
  2003(Jan1-Mar5,Mar21-24) 
  2007(Apr24-26) 
90130 1998(16,aug) 
  2001(28-29april,29-31dec) 
  2002(17sep,28-29sep) 
  2003(18,june) 
  2004(27-29Aug,12sep) 
  2007(1-31dec) 
30118 1998(7-10march,8-9july) 
  2000(17aug-4sep,9-10sep,29-30oct,1-31dec) 
  2001(6jan-11jan,20mar-30may,30oct) 
  2002(30may,25oct-31dec) 
  2004(1jan-22july,1oct-4oct) 
  2005(14jan-2march,8-23march,2april-17may) 
  2007(19aug-25oct) 
100118 1998(19-20dec) 
  1999(29-30Nov) 
  2002(16-17Sep,27-31Aug,1sep-31oct,29-30Nov) 
  2003(22-23Nov,21-25May) 
  2007(13Mar) 
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90227 1998(19-20dec) 
  1999(28-30Nov) 
  2002(16-17sep) 
Italic indicates: Missing data (flagged -999)                         Bold indicates: Missing days 

 

 

Table C-5: Deleted Years for Each Station 

Station Year Pollutants % 
Missing 

% 
Zero 

% 
Invalid  

Total # of 
Hours* 

12008 2003 NO 0.29 0.08 61 8760 

12008 2003 NOx 0.02 0.03 61 8760 

12008 2003 NO2 0.29 0.06 61 8760 
12016 2000 NO 0.32 2.2 4.8 4632 

12016 2000 NO2 0.32 0.15 4.8 4632 

12016 2000 NOx 0.32 0.11 4.8 4632 

31103 1999 CO 0.55 1644 

35003 2007 SO2 0.75 40 0.19 8760 

30118 2000 SO2 12 36 7725 

30118 2007 SO2 45 2.3 8760 

30118 2006 CO 3.9 78 8760 

30118 2004 NO2 57 8784 

30118 2007 O3 42 8760 

30118 2004 NO 57 8784 

30118 1999 NO 100 8760 

30118 1999 NO2 100 8760 

30118 1999 NOx 100 8760 
* Number of hours with data reported 
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APPENDIX D: DATA PROCESSING 

Table D-1: Year and Pollutants <8670 hours 

Station Year Pollutant Hours of Valid data 
12008 1998 SO2 8668 
12008 1999 SO2 8517 
12008 1998 NO 8736 
12008 1999 NO 8546 
12008 1998 NO2 8736 
12008 1999 NO2 8641 
12008 1998 NOx 8736 
12008 1999 NOx 8529 
12008 1998 CO 8597 
12008 1999 CO 8619 
12008 1998 O3 8671 
12016 1998 SO2 8575 
12016 1999 SO2 8575 
12016 1998 O3 8249 
12016 1999 O3 8575 
31103 1998 NO 8640 
31103 1999 NO 7837 
31103 1998 NO2 8640 
31103 1999 NO2 7837 
31103 1998 SO2 8608 
31103 1998 NOx 8640 
31103 1999 NOx 7837 
31103 1998 O3 8605 
31103 1999 O3 7837 
31103 1998 CO 8180 
31103 1999 CO 1641 
35003 1998 SO2 7641 
35003 1999 SO2 5908 
35003 1998 NO 7968 
35003 1999 NO 5908 
35003 1998 NO2 7968 
35003 1999 NO2 5908 
35003 1998 NOx 7968 
35003 1999 NOx 5908 
35003 1998 CO 7922 
35003 1999 CO 5908 
35003 1998 O3 7926 
35003 1999 O3 5908 
30118 2000 SO2 7725 
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30118 2000 O3 6600 
90103 2007 CO 8016 
90103 2007 NO2 8016 
90103 2007 O3 8016 
90103 2007 NO 8016 
90103 2007 NOx 8016 
100118 2002 SO2 8352 
100118 2003 SO2 8732 
100118 2000 NO2 8640 
100118 2002 NO2 8604 
100118 2003 NO2 8592 
100118 2007 NO2 8736 
100118 2003 O3 8664 
100118 2006 O3 8640 
100118 2002 PM10 5280 
100118 2003 PM10 6288 
100118 2007 PM10 8712 
100118 2000 NO 8640 
100118 2002 NOx 6504 
100118 2003 NOx 8592 
100118 2007 NOx 8736 
100118 2003 CO 8712 
100118 2006 CO 8736 
50204 2007 O3 8040 
50204 2003 PM2.5 6264 
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Table D-2: Comparison of Calculated Annual Means with (MOE, 2008) 

 

 

 

 

 

 

 

 

ID City Pollutants 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
12008 Windsor Downtown CO -3% 2% 8% 12% 9% - 3% 3% 2% 1%

12008 Windsor Downtown NO 0% 0% 0% 0% 0% - 0% 0% 0% 0%

12008 Windsor Downtown NOX 0% 0% 0% 0% 0% - 0% 0% 0% 0%

12008 Windsor Downtown SO2 0% 1% 0% 0% -1% 0% 0% 0% 0% 0%

12008 Windsor Downtown NO2 0% 0% 0% 0% 0% - 0% 0% 0% 0%

12008 Windsor Downtown O3 0% 0% 0% 0% 0% 0% 0% 3% 0% 0%

12008 Windsor Downtown PM2.5 - - - - - - - - - -

12016 Windsor West CO - - - - - - - - - -

12016 Windsor West NO - - - - - - - - - -

12016 Windsor West NOX - - - - - - - - - -

12016 Windsor West SO2 0% 0% 0% 0% 0% -1% 1% 0% -1% 0%

12016 Windsor West NO2 - - - - - - - - - -

12016 Windsor West O3 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

12016 Windsor West PM2.5 - - - - - - - - - -

31103 Toronto Downtown CO - - - - - - - - - -

31103 Toronto Downtown NO 0% 0% 0% 0% 0% 0% 0% -1% -1% 0%

31103 Toronto Downtown NOX 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

31103 Toronto Downtown SO2 - - - - - - - - -

31103 Toronto Downtown O3 - - - - - - - - - -

31103 Toronto Downtown NO2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

31103 Toronto Downtown PM2.5 - - - - - - - - - -

35003 Toronto West CO - - - - - - - - - -

35003 Toronto West NO - - - - - - - - - -

35003 Toronto West NOX - - - - - - - - - -

35003 Toronto West SO2 - - - - - - - - - -

35003 Toronto West O3 - - - - - - - - - -

35003 Toronto West NO2 - - - - - - - - - -

35003 Toronto West PM2.5 - - - - - - - - - -
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Table D-3: Comparison of Calculated Annual Mean with NAPS (NAPS, 2010) 

ID CITY POLLUTANT 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

50103 Montreal 1 SO2 0% 0% 0% 0% 0% 0% 0% 0% - -

50103 Montreal 1 CO 0% 0% 0% 0% 0% 0% 0% 0% - -

50103 Montreal 1 NO2 0% 0% 0% 0% 0% 0% 0% 0% - -

50103 Montreal 1 O3 0% 0% 0% 0% 0% 0% 0% 0% - -

50103 Montreal 1 NO 0% 0% 0% 0% 0% 0% 0% 0% - -

50115 Montreal 2 SO2 0% 0% 0% 0% 0% 0% - - - -

50115 Montreal 2 CO 0% 0% 0% 0% 0% 0% 0% 0% - -

50115 Montreal 2 NO2 0% 0% 0% 0% 0% 0% 0% 0% - -

50115 Montreal 2 O3 0% 0% 0% 0% 0% - - - -

50115 Montreal 2 NO 0% 0% 0% 0% 0% 0% 0% 0% - -

90130 Edmonton CO 0% 0% 0% 0% 0% 0% 0% 0% - -

90130 Edmonton NO2 0% 0% 0% 0% 0% 0% 0% 0% - -

90130 Edmonton O3 0% 0% 0% 0% 0% 0% 0% 0% - -

90130 Edmonton NO 0% 0% 0% 0% 0% 0% 0% -1% - -

90130 Edmonton NOX 0% 0% 0% 0% 0% 0% 0% 0% - -

90227 Calgary CO 0% 0% 0% 0% 0% 0% 0% 0% - -

90227 Calgary NO2 0% 0% 0% 0% 0% 0% 0% 0% - -

90227 Calgary O3 0% 0% 0% 0% 0% 0% 0% 0% - -

90227 Calgary NOX 0% 0% 0% 0% 0% 0% 0% 0% - -

90227 Calgary PM10 0% 0% 0% 0% 0% 0% 0% 0% - -

100118 Vancouver SO2 0% 0% 0% 0% 0% 0% 0% 0% - -

100118 Vancouver CO 0% 0% 0% 0% 0% 0% 0% 0% - -

100118 Vancouver NO2 0% 0% 0% 0% 0% 0% 0% - -

100118 Vancouver O3 0% 0% 0% 0% 0% 0% 0% 0% - -

100118 Vancouver NO 0% 0% 0% 0% - 0% 0% 0% - -

100118 Vancouver NOX 0% 0% 0% 0% - 0% 0% 0% - -

100118 Vancouver PM10 0% 0% 0% 0% - - - 0% - -

30118 Halifax SO2 0% - 0% 0% - 0% 0% - - -

30118 Halifax CO 0% - - 0% 0% 0% 0% - - -

30118 Halifax NO2 0% - 0% - - - - - -

30118 Halifax O3 0% - 0% 0% 0% 0% - -

30118 Halifax NO 0% - 0% - - - - - - -

30118 Halifax NOX - 0% - - - - - - -

50204 Hull SO2 0% 0% 0% 0% 0% 0% 0% 0% - -

50204 Hull CO 0% 0% 0% 0% 0% 0% 0% 0% - -

50204 Hull NO2 0% 0% 0% 0% 0% 0% 0% 0% - -

50204 Hull O3 0% 0% 0% 0% 0% 0% 0% 0% - -

50204 Hull NOX 0% 0% 0% 0% 0% 0% 0% 0% - -
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APPENDIX E POLLUTION ROSE MANUAL 

Step 1: Arrange hourly weather data files in succession from 1998-2007. Wind direction 

is in degree format. Software Excel 

Step 2: Arrange hourly concentration data files in succession from 1998-2007. Excel 

Format [date-hour-concentration] 

Step 3: Merge concentration data files in step 2 and weather data file in step 1 in a single 

excel spread sheet. This will enable to counter check any missing data. 

Step 4: Copy and paste the variable wind direction and concentration from step 3 file 

into Minitab.  Next unstack concentration in the Minitab by using subscript in the wind 

direction. This will results in bracketing placing concentration with respect to 10 degree 

band (10, 20, 30, 40,……350, 360).  

Step 5: Copy Minitab unstacked column into a new excel sheet to calculate the percentile 

value of concentration. Insert a new column in this excel sheet immediately before the 

first column. The number 5, 25, 50, 75, 95 are inserted consecutively in the rows of the 

first column. These values indicate the radius axis of the pollution rose. This is done in 

order to represent the percentile values of concentration. Insert row immediately above 

the percentile values. Insert the average values of (0-10, 10-20, 20-30,…….. 340-350) in 

this row and the second column. This row represents the angle axis of the pollution rose.  

Step 6: Calculate the 5th, 25th, 50th, 75th and 95th percentile values for the concentration 

column listed in the degree interval (0-10, 10-20….340-350). For example:  

       5th Percentile = Percentile (Array, 0.05)         
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Step 7: Calculate the Inter-percentile range between 5th and 25th percentile by subtracting 

5th percentile value of concentration from the 25th percentile. Repeat this for 75th and 95th 

percentile values of concentrations. The 5th percentile being the lowest one is not 

subtracted. 

Step 8: Import transposed matrix into Grapher software and draw polar bar charts. 

Step 9: Identify percentile values with different colours indicating percentile 

concentrations.                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

    

Fig F-1: Annual Mean Trend Windsor Downtown (12008) 1998

99 

APPENDIX F:LONG TERM TREND ANALYSIS

: Annual Mean Trend Windsor Downtown (12008) 1998

 

APPENDIX F:LONG TERM TREND ANALYSIS 

 

: Annual Mean Trend Windsor Downtown (12008) 1998-2007. 



 

 

Fig F-2: Annual Mean Trend Windsor West (12016) 1998
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Annual Mean Trend Windsor West (12016) 1998-2007.

 

 

. 



 

Fig F-3: Annual Mean Trend Toronto Downtown (31103) 1998

 

 

101 

Annual Mean Trend Toronto Downtown (31103) 1998-

 

 

-2007.  



 

Fig F-4: Annual Mean Trend Toronto West (35003) 1998
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Annual Mean Trend Toronto West (35003) 1998-2007.

 

 

. 



 

Fig F-5: Annual Mean Trend 
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Annual Mean Trend Edmonton (090130) 1998-2007. 

 

 



 

 

Fig F-6: Annual Mean Trend Calgary (090227) 1998
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Annual Mean Trend Calgary (090227) 1998-2007.  

 

 



 

Fig F-7: Annual Mean Trend Montreal 1
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Annual Mean Trend Montreal 1 (050130) 1998-2007. 

 

 



 

Fig F-8: Annual Mean Trend Montreal 2 
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Annual Mean Trend Montreal 2 (050115) 1998-2007. 

 

 



 

Fig F-9: Annual Mean Trend Hull (050204) 1998
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Annual Mean Trend Hull (050204) 1998-2007. 

 

 



 

Fig F-10: Annual Mean Trend Halifax (
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Annual Mean Trend Halifax (030118) 1998-2007. 

 

 



 

Fig F-11: Annual Mean Trend Vancouver (100118) 
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: Annual Mean Trend Vancouver (100118) 1998-2007. 

 

 

 



 

APPENDIX G: WIND AND POLLUTION ROSE PLOTS

Fig G-1: Windsor Downtown (12008) Wind and Pollution Rose Plots 

S.S: Source specific                                                   
L: Local                               
V.L: Very Local                                                          
R: Regional 
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APPENDIX G: WIND AND POLLUTION ROSE PLOTS

Windsor Downtown (12008) Wind and Pollution Rose Plots 

S.S: Source specific                                                    
L: Local                                                                        
V.L: Very Local                                                           

 

APPENDIX G: WIND AND POLLUTION ROSE PLOTS 

 

Windsor Downtown (12008) Wind and Pollution Rose Plots  



 

Fig G-2: Windsor West (12016) Wind and Pollution Rose Plots 

S.S: Source specific                    
L: Local                                                                       
V.L: Very Local                                                          
R: Regional 
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: Windsor West (12016) Wind and Pollution Rose Plots 

S.S: Source specific                                                    
L: Local                                                                        
V.L: Very Local                                                           

 

 

: Windsor West (12016) Wind and Pollution Rose Plots  



 

Fig G-3: Toronto Downtown 

S.S: Source specific                                                   
L: Local                                                                       
V.L: Very Local                                                  
R: Regional 
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: Toronto Downtown (31103) Wind and Pollution Rose Plots 

S.S: Source specific                                                    
L: Local                                                                        
V.L: Very Local                                                           

 

 

(31103) Wind and Pollution Rose Plots  



 

Fig G-4: Toronto West (35003) Wind and Pollution Rose Plots

S.S: Source specific                                                   
L: Local                                                                       
V.L: Very Local                                                          
R: Regional 
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Toronto West (35003) Wind and Pollution Rose Plots 

S.S: Source specific                                                    
L: Local                                                                        
V.L: Very Local                                                           

 

 

 



 

Fig G-5: Edmonton (090130) Wind and pollution rose plots

S.S: Source specific                                                   
L: Local                                                                       
V.L: Very Local                                                          
R: Regional 
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: Edmonton (090130) Wind and pollution rose plots 

Source specific                                                    
L: Local                                                                        
V.L: Very Local                                                           

 

 



 

Fig G-6: Calgary (090227) Wind and Pollution Rose Plots

S.S: Source specific                                                   
L: Local                                                                       
V.L: Very Local                                                          
R: Regional 
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: Calgary (090227) Wind and Pollution Rose Plots 

S.S: Source specific                                                    
L: Local                                                                        
V.L: Very Local                                                           

 

 



 

Fig G-7: Montreal 1 (050130) Wind and Pollution Rose Plots 

S.S: Source specific                                                   
R: Regional 
L: Local                                                                       
V.L: Very Local                                                          
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: Montreal 1 (050130) Wind and Pollution Rose Plots  

S.S: Source specific                                                    

L: Local                                                                        
V.L: Very Local                                                           

 

 



 

Fig G-8: Montreal 2 (050115) Wind

S.S: Source specific                                                   
L: Local                                                                       
V.L: Very Local                                                          
R: Regional 
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Montreal 2 (050115) Wind and Pollution Rose Plots  

ecific                                                    
L: Local                                                                        
V.L: Very Local                                                           

 

 



 

Fig G-9: Hull (050204) Wind and Pollution Rose Plots

S.S: Source specific                                                   
L: Local                                                                       
V.L: Very Local                                       
R: Regional 

118 

Hull (050204) Wind and Pollution Rose Plots. 

S.S: Source specific                                                    
L: Local                                                                        
V.L: Very Local                                                           

 

 



 

Fig G-10: Halifax (30118) Wind and Pollution Rose Plots

 N.W/S.E: North West and South East
L: Local                                             
V.L: Very Local                                                          
R: Regional 
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Halifax (30118) Wind and Pollution Rose Plots  

N.W/S.E: North West and South East                                                    
L: Local                                                                        
V.L: Very Local                                                           

 

 



 

Fig G-11: Vancouver (100118) Wind

S.S: Source specific                                                   
L: Local                                                                       
V.L: Very Local                                                          
R: Regional 
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Vancouver (100118) Wind and Pollution Rose Plots  

S.S: Source specific                                                    
L: Local                                                                        
V.L: Very Local                                                           
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