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6XEMHFW��� &RPSDULVRQV�RI�ELRJHQLF�HPLVVLRQV�EHWZHHQ�WKH�3&�%(,6�DQG�*OR%(,6�PRGHOV
IRU�ILYH�7H[DV�FRXQWLHV�

%DFNJURXQG

7KH�715&&�UHTXLUHV�HVWLPDWHV�RI�ELRJHQLF�HPLVVLRQ�UDWHV�ERWK�IRU�SHULRGLF�HPLVVLRQ
LQYHQWRULHV�DQG�SKRWRFKHPLFDO�PRGHOLQJ���,Q�WKH�QHDU�WHUP��SHULRGLF�LQYHQWRULHV�DUH�QHHGHG�IRU
VXEPLVVLRQ�WR�(3$·V������1DWLRQDO�(PLVVLRQ�7UHQGV��1(7����GDWDEDVH�IRU�ZKLFK�WKH
HPLVVLRQV�HVWLPDWHV�PXVW�EH�IRU�LQGLYLGXDO�FRXQWLHV�IRU�UHSUHVHQWDWLYH�VXPPHU�GD\�FRQGLWLRQV�
,Q�FRQWUDVW��ELRJHQLF�HPLVVLRQ�LQYHQWRULHV�IRU�SKRWRFKHPLFDO�PRGHOLQJ�PXVW�EH�JULGGHG�DQG
UHSUHVHQW�GD\�VSHFLILF�FRQGLWLRQV���7KH�715&&�SUHSDUHV�ELRJHQLF�LQYHQWRULHV�IRU
SKRWRFKHPLFDO�PRGHOLQJ�XVLQJ�WKH�*OR%(,6�PRGHO�ZLWK�ORFDOO\�VSHFLILF�ODQGXVH�ODQGFRYHU
�/8/&��GDWD�DV�GHVFULEHG�LQ�D�UHFHQW�UHSRUW��<DUZRRG�HW�DO�����������,Q�WKH�SDVW��SHULRGLF
ELRJHQLF�HPLVVLRQV�KDYH�EHHQ�HVWLPDWHG�XVLQJ�WKH�3&�%(,6�PRGHO�IURP�(3$���+RZHYHU��WKH
3&�%(,6�HPLVVLRQV�DUH�EDVHG�RQ�GLIIHUHQW�/8/&�GDWD�WKDQ�DUH�EHLQJ�XVHG�IRU�SKRWRFKHPLFDO
PRGHOLQJ�LQ�7H[DV���'HYHORSLQJ�SHULRGLF�LQYHQWRULHV�IRU�WKH�1(7���XVLQJ�*OR%(,6�RIIHUV�WKH
IROORZLQJ�DGYDQWDJHV�

• 3HULRGLF�DQG�PRGHOLQJ�HPLVVLRQ�LQYHQWRULHV�IRU�ELRJHQLF�VRXUFHV�ZLOO�EH�IURP�WKH�VDPH
PRGHO�

• 7KH�SHULRGLF�LQYHQWRULHV�ZLOO�XVH�WKH�XSGDWHG�/8/&�GDWD�GHYHORSHG�IRU�7H[DV�E\�WKH
715&&��<DUZRRG�HW�DO�������D��:LHGLQP\HU�HW�DO���������DV�LV�EHLQJ�XVHG�IRU
SKRWRFKHPLFDO�PRGHOLQJ�

• *OR%(,6�SURYLGHV�RSWLRQV�WR�XVH�WKH�XSGDWHG�%(,6���HPLVVLRQ�IDFWRU�DOJRULWKP
�*XHQWKHU�HW�DO�������D�DQG�����E��IRU�LVRSUHQH�RU�WKH�ROGHU�%(,6��DOJRULWKP�

2EMHFWLYHV

7KH�SXUSRVH�RI�WKLV�PHPRUDQGXP�LV�WR�FRPSDUH�HPLVVLRQV�IURP�*OR%(,6�DQG�3&�%(,6�IRU
VHYHUDO�UHSUHVHQWDWLYH�FRXQWLHV�LQ�7H[DV����7KH�IROORZLQJ�W\SHV�RI�FRPSDULVRQV�DUH�PDGH�

�� &RPSDUH�*OR%(,6�DQG�3&�%(,6�HPLVVLRQV�PRGHO�ZLWK�WKH�VDPH�HPLVVLRQ�IDFWRU
DOJRULWKPV��/8/&�GDWD�DQG�HQYLURQPHQWDO�GDWD�

�� 6KRZ�WKH�LPSDFW�RI�XSGDWHG�/8/&�GDWD�LQ�*OR%(,6��L�H���FRPSDUH�WKH�715&&·V
/8/&�GDWD�WR�(3$·V�%(/'��/8/&�GDWD�DV�SURYLGHG�ZLWK�3&�%(,6��
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�� 6KRZ�WKH�LPSDFW�RI�XSGDWHG�LVRSUHQH�HPLVVLRQ�IDFWRU�DOJRULWKPV�LQ�*OR%(,6��L�H��
FRPSDUH�WKH�%(,6���DQG�%(,6��DOJRULWKPV��

&RPSDULVRQ�0HWKRGV

&RPSDULVRQV�ZHUH�SHUIRUPHG�IRU�ILYH�FRXQWLHV�DVVRFLDWHG�ZLWK�XUEDQ�DUHDV�ZKHUH�R]RQH
PRGHOLQJ�LV�EHLQJ�SHUIRUPHG���%H[DU��6DQ�$QWRQLR���%UD]RULD��+RXVWRQ���+DUULVRQ
�/RQJYLHZ���7DUUDQW��'DOODV�)RUW�:RUWK���7UDYLV��$XVWLQ����7KHVH�FRXQWLHV�FRYHU�D�UDQJH�RI
FRQGLWLRQV�DFURVV�HDVWHUQ�7H[DV���$OO�FRPSDULVRQV�ZHUH�PDGH�IRU�D�FRQVWDQW�WHPSHUDWXUH�RI
����.�DQG�FOHDU�VN\�FRQGLWLRQV�IRU�$XJXVW�����������VRODU�HTXLQR[��

%LRJHQLF�(PLVVLRQV�0RGHOV

• 9HUVLRQ�����RI�*OR%(,6��<DUZRRG�HW�DO�������D������E��������*XHQWKHU�HW�DO�������D
DQG�����E��DYDLODEOH�DW�ZZZ�JOREHLV�FRP���9HUVLRQ�����RI�*OR%(,6�KDV�WZR�XSGDWHV
IURP�YHUVLRQ����������,QFOXGHV�DGGLWLRQDO�GDWD�WDEOHV�WR�DFFRPPRGDWH�WKH�3&�%(,6
%(/'��/8/&�GDWD�������7KH�UHSRUW�WR�FDOFXODWH�WRQV�RI�RWKHU�92&�HPLVVLRQV�ZDV
FRUUHFWHG�WR�XVH�D�PROHFXODU�ZHLJKW�RI�����IRU�RWKHU�92&�UDWKHU�WKDQ�����UHVXOWLQJ�LQ
D�����LQFUHDVH�LQ�WKH�PDVV�RI�RWKHU�92&���7KLV�FKDQJH�GRHV�QRW�DIIHFW�PRGHOLQJ
LQYHQWRULHV�RU�&%��HPLVVLRQ�WRWDOV�

• 9HUVLRQ�����RI�3&�%(,6��VHH�ZZZ�HSD�JRY�DVPGQHUO�EHLVBENJUQG�KWPO

/DQGXVH�/DQGFRYHU��/8/&��'DWD

• 7KH�3&�%(,6�YHUVLRQ�RI�(3$·V�%(/'�/8/&�GDWD��VHH�ZZZ�HSD�JRY�DVPGQHUO�
EHLVBENJUQG�KWPO���7KHVH�GDWD�DUH�GLUHFWO\�FRPSDWLEOH�ZLWK�3&�%(,6�DQG�FDQ�EH
UHIRUPDWWHG�IRU�XVH�ZLWK�*OR%(,6�

• 7KH�ODWHVW�715&&�/8/&�GDWD�IRU�ELRJHQLF�HPLVVLRQV��<DUZRRG�HW�DO�������D�
:LHGLQP\HU�HW�DO���������SURFHVVHG�WR�FRXQW\�OHYHO���3&�%(,6�FDQ·W�XVH�WKHVH�GDWD�

&RPSDULVRQ�RI�*OR%(,6�DQG�3&�%(,6�(PLVVLRQV

(PLVVLRQV�IRU�ILYH�7H[DV�FRXQWLHV�ZHUH�FDOFXODWHG�XVLQJ�3&�%(,6�DQG�*OR%(,6�ZLWK�

• 6DPH�/8/&�GDWD��%(/'��IURP�3&�%(,6��

• 6DPH�LVRSUHQH�HPLVVLRQ�IDFWRU�DOJRULWKP��%(,6���

• 6DPH�WHPSHUDWXUH�DQG�VRODU�UDGLDWLRQ�

7KH�HPLVVLRQV�RI�LVRSUHQH��WRWDO�PRQRWHUSHQHV��RWKHU�92&�DQG�12�DUH�FRPSDUHG�LQ�)LJXUH���
7KH�DJUHHPHQW�LV�H[FHOOHQW�IRU�DOO�RI�WKH�92&�HPLVVLRQ�W\SHV�ZLWK�*OR%(,6�VKRZLQJ�D�VPDOO
ELDV�RI����IRU�LVRSUHQH��²���IRU�WRWDO�PRQRWHUSHQHV�DQG�²���IRU�RWKHU�92&�UHODWLYH�WR�3&�
%(,6���)RU�12[��*OR%(,6�HPLVVLRQV�ZHUH�ELDVHG�DERXW����KLJKHU�WKDQ�3&�%(,6���7KH�VRXUFH
RI�WKH�GLVFUHSDQF\�IRU�12[�LV�XQNQRZQ��EXW�WKLV�GLIIHUHQFH�LV�VPDOO�FRPSDUHG�WR�WKH
XQFHUWDLQWLHV�LQ�WKH�FDOFXODWLRQ�PHWKRGRORJ\�DQG�GLIIHUHQW�VRXUFHV�RI�/8/&�GDWD���:H
FRQFOXGH�WKDW�*OR%(,6�SURYLGHV�HTXLYDOHQW�HPLVVLRQ�HVWLPDWHV�WR�3&�%(,6�ZKHQ�XVLQJ�WKH
VDPH�/8/&�GDWD�DQG�HQYLURQPHQWDO�FRQGLWLRQV�
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)LJXUH�����(PLVVLRQV�RI�LVRSUHQH��WRWDO�PRQRWHUSHQHV��RWKHU�92&�DQG�12�IURP�*OR%(,6�WR
3&�%(,6�IRU�ILYH�7H[DV�FRXQWLHV���(PLVVLRQV�DUH�EDVHG�RQ�%(/'��/8/&�GDWD�DQG�%(,6�
HPLVVLRQ�IDFWRU�DOJRULWKPV�

Comparison of isoprene emissions between PC-BEIS 
and GloBEIS (BEIS2 algorithm) for 5 Texas Counties
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Comparison of total monoterpene emissions between 
PC-BEIS and GloBEIS for 5 Texas Counties

y = 0.9844x + 0.0001
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Comparison of other VOC emissions between PC-BEIS
 and GloBEIS for 5 Texas Counties
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Comparison of NO emissions between PC-BEIS
 and GloBEIS for 5 Texas Counties

y = 1.0903x + 0.0105
R2 = 0.9996

0.0

1.0

2.0

3.0

4.0

5.0

6.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

PC-BEIS  (tons NOx)

G
lo

B
E

IS
  (

to
ns

 N
O

x)



Page 4

Golden Gate Plaza � 101 Rowland Way � Novato, California 94945-5010 USA
Tel: (415) 899-0700 � Fax: (415) 899-0707

I:\tnrcc-loe\order8-biogenics\pcbeis\pcbeis.compare.517.doc

&RPSDULVRQ�RI�/8/&�'DWD�DQG�,VRSUHQH�(PLVVLRQ�)DFWRUV

(PLVVLRQV�ZHUH�FDOFXODWHG�XVLQJ�GLIIHUHQW�/8/&�GDWD��%(/'��YV��715&&��DQG�HPLVVLRQ
IDFWRU�DOJRULWKPV�IRU�LVRSUHQH��%(,6��YV��%(,6������7KH�HPLVVLRQV�IRU���7H[DV�FRXQWLHV�DUH
FRPSDUHG�LQ�)LJXUHV�����IRU�LVRSUHQH��92&�DQG�12��DV�12[��UHVSHFWLYHO\���7KH�EDUV�LQ�HDFK
ILJXUH�DUH��

�� 3&�%(,6�ZLWK�%(/'��/8/&�GDWD��EOXH��
�� *OR%(,6�ZLWK�%(,6��HPLVVLRQ�IDFWRU�DOJRULWKPV�DQG�%(/'��/8/&�GDWD��GDUN�UHG��
�� *OR%(,6�ZLWK�%(,6��HPLVVLRQ�IDFWRU�DOJRULWKPV�DQG�715&&�/8/&�GDWD��\HOORZ��
�� *OR%(,6�ZLWK�%(,6���HPLVVLRQ�IDFWRU�DOJRULWKPV�DQG�715&&�/8/&�GDWD��OLJKW�EOXH��

3&�%(,6�YV��*OR%(,6���$V�GLVFXVVHG�DERYH��HPLVVLRQ�HVWLPDWHV�DUH�HTXLYDOHQW�IRU�*OR%(,6
DQG�3&�%(,6�ZKHQ�ERWK�PRGHOV�DUH�UXQ�ZLWK�WKH�VDPH�GDWD�DQG�DVVXPSWLRQV�

715&&�YV��%(/'��/8/&�GDWD���7KHUH�DUH�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�HPLVVLRQ
HVWLPDWHV�EDVHG�RQ�WKH�715&&�DQG�%(/'�/8/&�GDWD�IRU�LVRSUHQH��92&�DQG�12[���)RU�WKH
ILYH�FRXQWLHV�VHOHFWHG�KHUH��HPLVVLRQV�DUH�JHQHUDOO\�KLJKHU�ZLWK�WKH�715&&�GDWD�WKDQ�WKH
%(/'��GDWD��WKRXJK�WKHUH�DUH�FDVHV�ZKHUH�HPLVVLRQV�DUH�ORZHU�ZLWK�WKH�715&&�GDWD�IRU
LVRSUHQH��92&�DQG�12[���6\VWHPDWLF�GLIIHUHQFHV�EHWZHHQ�WKH�715&&�DQG�%(/'�GDWD�DUH
PRUH�UHDGLO\�DSSDUHQW�IURP�JULGGHG�HPLVVLRQ�GHQVLW\�SORWV���*ULGGHG�LVRSUHQH�HPLVVLRQV
GHQVLW\�PD\�EH�FRPSDUHG�EHWZHHQ�WKH�715&&�DQG�%(/'�/8/&�GDWD�LQ�)LJXUHV���DQG����
7KHVH�FRPSDULVRQV�DUH�IURP�D�VHSDUDWH�VWXG\��<DUZRRG�HW�DO���������DQG�XVHG�D�ODWHU�YHUVLRQ
RI�WKH�%(/'�GDWD��9HUVLRQ�������KRZHYHU�WKH\�GR�LOOXVWUDWH�WKH�GLIIHUHQFHV�LQ�VSDWLDO
GLVWULEXWLRQV�RI�ELRPDVV�GHQVLW\�EHWZHHQ�WKH�%(/'�DQG�715&&�/8/&�GDWDEDVHV��
&RPSDULVRQV�ZHUH�SHUIRUPHG�XVLQJ�*OR%(,6�ZLWK�HQYLURQPHQWDO�FRQGLWLRQV�KHOG�FRQVWDQW�IRU
ERWK�VHWV�RI�/8/&�GDWD���7KH�DUHD�VKRZQ�LQ�)LJXUHV���DQG���LQFOXGHV�$XVWLQ�DQG�6DQ�$QWRQLR
�7UDYLV�DQG�%H[DU�FRXQWLHV����7KHUH�DUH�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�ORFDWLRQV�RI�KLJK�LVRSUHQH
HPLVVLRQ�DUHDV��GHFLGXRXV�WUHHV��UHIOHFWLQJ�GLIIHUHQFHV�LQ�WKH�/8/&�GDWD���([WHQVLYH�ILHOG
VWXGLHV�ZHUH�SHUIRUPHG�WR�VXSSRUW�WKH�GHYHORSPHQW�RI�WKH�715&&�/8/&�GDWD��DQG�WKH
715&&�VWDII�EHOLHYHV�WKDW�WKHVH�GDWD�DUH�PRUH�UHSUHVHQWDWLYH�RI�7H[DV�

%(,6���YV��%(,6��DOJRULWKPV�IRU�LVRSUHQH���&KDQJLQJ�EHWZHHQ�WKH�%(,6��DQG�%(,6��
DOJRULWKPV�LQ�*OR%(,6�FKDQJHV�WKH�HPLVVLRQV�RI�LVRSUHQH��EXW�QRW�WRWDO�PRQRWHUSHQHV��RWKHU
92&�RU�12[���,VRSUHQH�HPLVVLRQV�ZLWK�WKH�%(,6���DOJRULWKP�DUH�����WR�����ORZHU�WKDQ
ZLWK�WKH�%(,6��DOJRULWKP�IRU�WKH�ILYH�FRXQWLHV�VWXGLHG�KHUH���7KH�%(,6���DOJRULWKP��*XHQWKHU
HW�DO�������D�DQG�����E��LV�DQ�XSGDWH�WR�WKH�%(,6��DOJRULWKP�DQG�UHSUHVHQWV�DQ�LPSURYHPHQW
LQ�WKH�VFLHQFH���7KH��������UHGXFWLRQ�LQ�ELRJHQLF�LVRSUHQH�HPLVVLRQV�ZLWK�%(,6���LV�OLNHO\�WR
KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKH�GHYHORSPHQW�RI�R]RQH�FRQWURO�VWUDWHJLHV�DQG�WKH�715&&�VWDII
EHOLHYHV�WKDW�WKH�XSGDWHG�%(,6���DOJRULWKP�VKRXOG�EH�XVHG�IRU�HVWLPDWLQJ�ELRJHQLF�HPLVVLRQV
LQ�7H[DV�
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)LJXUH�����&RPSDULVRQ�RI�LVRSUHQH�HPLVVLRQV�EHWZHHQ�3&�%(,6�ZLWK�%(/'��GDWD��*OR%(,6
ZLWK�%(,6��DOJRULWKP�DQG�%(/'��GDWD��*OR%(,6�ZLWK�%(,6��DOJRULWKP�DQG�715&&�/8/&
GDWD��DQG�*OR%(,6�ZLWK�%(,6���DOJRULWKP�DQG�715&&�/8/&�GDWD�

)LJXUH������&RPSDULVRQ�RI�92&�HPLVVLRQV�EHWZHHQ�3&�%(,6�ZLWK�%(/'��GDWD��*OR%(,6
ZLWK�%(,6��DOJRULWKP�DQG�%(/'��GDWD��*OR%(,6�ZLWK�%(,6��DOJRULWKP�DQG�715&&�/8/&
GDWD��DQG�*OR%(,6�ZLWK�%(,6���DOJRULWKP�DQG�715&&�/8/&�GDWD�

Comparison of Isoprene emissions for the PC-BEIS2 and GloBEIS models and 
BELD2 vs. TNRCC LULC data
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)LJXUH������&RPSDULVRQ�RI�12[�HPLVVLRQV�EHWZHHQ�3&�%(,6�ZLWK�%(/'��GDWD��*OR%(,6�ZLWK
%(,6��DOJRULWKP�DQG�%(/'��GDWD��*OR%(,6�ZLWK�%(,6��DOJRULWKP�DQG�715&&�/8/&�GDWD�
DQG�*OR%(,6�ZLWK�%(,6���DOJRULWKP�DQG�715&&�/8/&�GDWD�

Comparison of NOx emissions for the PC-BEIS2 and GloBEIS models and 
BELD2 vs. TNRCC LULC data
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5HIHUHQFHV

*XHQWKHU��$���%��%DXJK��*��%UDVVHXU��-��*UHHQEHUJ��3��+DUOH\��/��.OLQJHU��'��6HUFD��DQG�/�
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